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METALLOGRAPHIC EXHIBIT 
Philadelphia, October 17 to 21, 1960 


All metallographers— 
everywhere— 

are cordially invited to 
display their best work. 


The 15th 





RULES FOR ENTRANTS 


Exhibitors do not need to be 
members of the American So- 
ciety for Metals. 

Work which has appeared 
in previous metallographic ex- 
hibits held by the American 
Society for Metals is unac- 


CLASSIFICATION OF MICROS 


=: hi ici caee Class 1. Irons and steels, cast and wrought 
otographic prints shou : Se 
be mounted on stiff cardboard, Class 2. Stainless steels and heat —— — lata 
extending no more than 8 in. Class 3. Aluminum, magnesium, bery ium, titanium an eir alloys 
beyond edge of print in any Class 4. Copper, nickel, zinc, lead and their alloys 
direction; maximum dimen- Class 5. Uranium, plutonium, thorium, zirconium and reactor fuel and 
sions 14 by 18 in. (35 by 45 control elements 
om. ere solid frames are Class 6. Metals and alloys not otherwise classified 
ie tate tes Oe carry a label Class 7. Series showing transitions or changes during processing 

Class 8. Welds and other joining methods 


on the face of the mount giv- 
ing: Class 9. Surface coatings and surface phenomena 

Class 10. Slags, inclusions, refractories, cermets and aggregates 
Class 11. Electron micrographs using replicas 

Class 12. Electron micrographs (transmission) 

Class 13. Color prints in any of the above classes 


Class 14. Results by unconventional technique 


Classification of entry. 

Material, etchant, magni- 
fication and other desirable 
data. 

A brief statement (if de- 
sired) calling attention to 
any unusual aspect of the 
entry. 


The name, company affilia- 
tion and postal address of the 
exhibitor should be placed on 
the back of the mount to- 
gether with a request for re- 
turn of the exhibit if so 
desired. 

Entrants living outside the 
United States should send 
their micros by first-class let- 
ter mail endorsed “Photo for 
Exhibition — No Commercial 
Value — May Be Opened for 
Customs Inspection”. 

Exhibits must be delivered 
before Oct. 1, 1960, either by 
prepaid express, registered 
parcel post or first-class letter 
mail, addressed: 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Congress 
management which will award a First Prize (a medal and blue ribbon) 
to the best in each classification. Honorable Mentions will also be 
awarded (with appropriate medals) to other photographs which in 
the opinion of the judges closely approach the winner in excellence. A 
Grand Prize, in the form of an engrossed certificate and a money 
award of $500 from the Adolph I. Buehler Endowment will also be 
awarded the exhibitor whose work is judged best in the show, and his 
exhibit shall become the property of the American Society for Metals 
for preservation and display in the Society’s national headquarters. 


All prize-winning photographs will be retained by the Society for 
Metallographie Exhibit one year and placed in a traveling exhibit to the various @ Chapters. 
American Society for Metals 
Metals Park 

Novelty, Ohio, U. S. A. 


42nd NATIONAL METAL CONGRESS & EXPOSITION 


Philadelphia Trade & Convention Center: Oct. 17 to 21, 1960 
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HARRY KESSLER... 





The Metallurgist in Madison Square Garden 


METALS ENGINEER, SCIENTIST, INDUSTRIALIST, 
LECTURER—AND BOXING REFEREE! . . . all these 
things go into the makeup of Harry H. Kessler, 
one of ASM’s most unusual and famous members. 

When he isn’t conducting the affairs of his far- 
flung industrial enterprises, or lecturing and 
entertaining at leading universities and A.S.M. 
Chapter meetings, he can be seen in his gray 
flannel uniform, refereeing nationally televised 
boxing matches in Madison Square Garden. 

What sort of circumstances produced this 
unique combination of metals and Madison 
Square Garden? It started back in Harry’s high 
school days in the West End of St. Louis. He 
and his brothers, Ben and Saul, became interested 
in amateur boxing. Saul even had a professional 
career which was terminated arbitrarily by his 
parents after he was knocked out in his sixth 
bout—he’d won the first five. Harry served as 
his “second” in that fateful match. 

Harry then made his decision to become a 
metallurgist. He enrolled in the Missouri School 
of Mines and Metallurgy, helping to pay his way 
through by acting as a boxing coach. In four 
years of undergraduate boxing, he was un- 
defeated; and in 1922 was intercollegiate cham- 
pion in the welterweight division. He graduated 
in 1924 with a B.S. degree in metallurgical engi- 
neering. 

His career in the metal industry began with 
American Steel Foundries in Granite City, III. 
There he worked summers while attending col- 
lege. He started full-time with A.S.F. after his 
graduation in 1924, going to the firm’s Hammond, 
Ind., plant as a metallurgist. From 1925 to 1933 
he worked for the American Manganese Steel 
Co., St. Louis, and for Banner Iron Works, also 
St. Louis, the latter as foundry superintendent. 

About that time he began his research with 
Reginald Drant which resulted in the Sorbo-Mat 
Process, which makes possible the economical 
casting of stronger and finer gray iron through 
alloying. Today the process, the company formed 
to spread its use and the name Kessler are world- 
famous in the metals field. He operates 12 plants 
in this country which serve some 52 foundries 
licensed to use the Sorbo-Mat Process. Most of 
the foundries retain him as a consultant, and 
consequently he must travel about 200.000 miles 
a year coast-to-coast. The New York Times has 
called him “one of America’s top industrialists” 
and “‘No. 1 foundry troubleshooter in the nation’”’. 

Even as he was becoming firmly established 


by James C. Nelson 


as a prominent industrialist, he was not entirely 
happy. Something was missing. He found it again 
in his first love, boxing. (He had received a 
licence as boxing referee in St. Louis in 1928). 
He began to referee more and more fights until 
today he is probably the top referee in the busi- 
ness, having officiated at something over 3000 
bouts. 

Thousands of fight fans know him as the effi- 
cient, dapper-appearing referee in outstanding 
matches. Chances are if one turns on his tele- 
vision set to watch a nationally televised bout, 
the referee will be Harry Kessler. 

In telling of his early days of officiating, he 
recalls his unusual method of keeping score. In 
the absence of present-day score cards, Harry 
placed the same number of pennies in his watch 
pocket as there were rounds in the bout. At the 
end of each round he would place a penny in 
either the right or left hand pocket, depending 
on the winner of the round. At the end of the 
bout he counted the pennies to determine the 
winner. He claims he never got mixed up as to 
which pocket meant which fighter! 

He realized a dream of long standing when he 
was given the assignment of refereeing the Rocky 
Marciano-Archie Moore heavyweight champion- 
ship fight. And although he says this. was one of 
his most colorful bouts, he had already worked 
several championship flights—between Willie 
Pep and Charlie Riley, and between Joey Maxim 
and Archie Moore, both in St. Louis. His first 
title bout in New York was that between Sandy 
Saddler and Teddy “Redtop” Davis. He considers 
the match when Carmen Basilio took the world 
welterweight title from Tony DeMarco his “big- 
gest ring thrill’. 

Members of several A.S.M. Chapters know 
Harry not only for his stimulating lectures on 
foundry practices, but also for his highly enter- 
taining pre-meeting “coffee talks” on his hobby. 
He has lectured to other major engineering 
societies and engineering colleges such as Massa- 
chusetts Institute of Technology, Penn State 
University, University of Michigan, California 
School of Technology and his alma mater, Mis- 
souri School of Mines and Metallurgy. 

In addition to his membership in the Amer- 
ican Society for Metals, he is affiliated with 
American Foundrymen’s Society, Institute of 
British Foundrymen, A.I.M.E. and the Engineers 
Club of St. Louis. He also takes part in many 


(Continued on p. 5) 
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Visiting Lecturer 


Cyril Stanley Smith, University of 
Chicago, Presented a Lecture on the 
“Effects of Explosive Forces on the 
Structure of Metals” at Carnegie In- 
stitute of Technology, on the A.S.M.’s 
Visiting Lectureship Program. He 
was introduced by Kent R. Van Horn, 
left, director of research, Aluminum 
Co. of America. G. L. McCabe, head of 
the department of metallurgy at 
Carnegie Tech, is at the right 
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Panel Sheds Light on 


New Heat Treating Ideas 


“NEW IDEAS IN HEAT TREATMENT” were cov- 
ered in a panel meeting held by the Detroit 
Chapter. C. E. Wenger, vice-president, Industrial 
Heating Equipment Co., was moderator. 

C. C. Hascall, supervisor of metallurgy, manu- 
facturing research, Ford Motor Co., spoke on 
“Production Austempering and Martempering” 
as used by Ford to control distortion during 
hardening. Their equipment consists of contin- 
uous controlled atmosphere heating furnaces 
and salt bath quenching. The talk was illustrated 


Harry Kessler... 


conferences and seminars in the metals field. 

He is president of four concerns: Sorbo-Mat 
Process Engineers, St. Louis; Sorbo-Cast Corp., 
New Brunswick, N.J.; Meehanite Metal Corp., 
and Foundry Design Co., St. Louis. He is also a 
director of Chromalloy Corp., New York City. 
Add to this his activities as consultant to over 
150 foundries throughout the Free World and 
you come up with an incredibly busy man with 
a multiplicity of interests. 

Only one thing supersedes metallurgy and box- 
ing in Harry’s life, and that’s his family. His 
wife, Alma, is a talented playwright. They have 
a daughter, Sheila, 20, and three sons, Steven, 
10, Jon, 8, and Harvey, 6. 

One more thing: The fees Harry receives for 
refereeing prize fights he gives to charity—he 
does it because he loves boxing. 

Metals Review is delighted to salute a man 
who has attained excellence in everything he has 
set out to do—the metallurgist in Madison Square 
Garden—Harry H. Kessler, A.S.M. 
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with several slides of the equipment and the parts 
produced by the process. 

Warren Rushman, supervisor of metallurgical 
processing, Detroit Diesel Engine Division, Gen- 
eral Motors Corp., discussed “Quenching”. He 
pointed out that the properties of a heat treated 
steel part are a function of the steel used, the 
design and the quench, as shown by Grossman ; 
however, few heat treating departments know 
the potential of their quenching systems, and, 
therefore, cannot use Grossman’s relationship 
in predicting results. He showed how a tapered 
cone made of steel of known hardenability can 
be used to determine the “H” value of a quench. 
He also showed a correlation between “H” values 
and readings taken from a “quenchometer”, an 
instrument developed by G. M. Process Develop- 
ment for evaluating the quenching power of a 
quench system. He also presented data on the 
effect of accelerated quench oils on the “H” value. 

A. Waryas, plant metallurgist, Chrysler Corp., 
in discussing “Gas Carburizing’’, showed that 
theoretical data on the carburizing potential of 
atmospheres did not correlate with production 
results. He illustrated this point with examples 
of production operations at Chrysler and dis- 
cussed the changes from theoretical values 
necessary to adequately control surface carbon 
content and case depth. These changes were a 
function of the surface area of the part, the 
number of parts in the load, the pushing cycle 
and the specific furnace used. Adequate control 
was established only after extensive testing. 
Tests by the thin-strip method for carburizing 
potential, along with carbon concentration bars, 
were made and correlated with atmosphere con- 
trol and the variables listed above. While excel- 
lent control can be maintained running constant 
loads of the same parts by this method, control 
is lost when there are load variations or mixed 
loads. (Reported by J. E. LaBelle for Detroit). 





Reviews Advantages of 
Cold Extrusion of Metals 


R. A. QUADT, VICE-PRESIDENT, research and de- 
velopment, Bridgeport Brass Co., presented a 
talk on the “Cold Extrusion of Metals” at the 
Students’ Night Meeting in Cincinnati. 

While still in its pioneering stage, cold ex- 
truded products are being put to good use and 
the field is expanding rapidly. This can be sub- 
stantiated by the number of companies that are 
now using the cold extrusion process for parts 
fabrication. 

The cold extrusion of aluminum, the metal 
which has been used to the greatest extent in 
this process, presents definite advantages over 
hot forming types of fabrication. In the design 
of most parts, compensation must be made for 
certain directional properties that exist in most 
types of fabrication. However, in the cold ex- 
trusion of aluminum, the directional properties 





are at a minimum. Due to the severe cold work- 
ing of the metal, a fine equiaxed grain structure 
is obtained upon annealing, whereas hot extruded 
aluminum will obtain elongated grains. The cold 
extruded longitudinal section grain configuration 
is fine and equiaxed after annealing, much the 
same as that of the transverse microstructure. 
In view of the above facts, a high-strength thin- 
section type structure can be fabricated. 

The better mechanical properties that can be 
obtained by cold extrusion of aluminum presents 
an advantage where a limiting weight-type prob- 
lem, such as that experienced in aircraft de- 
sign, might exist. Thinner housing or cases for 
missiles are examples of this type problem. 

Tolerances being obtained at the present time 
are also significant. The Sidewinder Missile cases, 
that are on the order of 6 ft. in length, are being 
produced with deviations of less than +0.002 in. 
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on a wall thickness of 0.188 in. AISI 4130 steel 
is being used to fabricate some cylindrical mis- 
sile motors and tolerances within +0.001 on a 
wall thickness of 0.075 in. are readily being ob- 
tained on 4 to 5 ft. lengths. The percent recovery 
of finished material that can be obtained through 
the use of cold extrusion practices is also a 
marked advantage of this process. This can be 
shown in the cold extrusion of metals such as 
Zr, Cb, Mo, etc., in which low yield is intolerable. 
With less scrap being left, these metals are com- 
ing under the category of “practical” for indus- 
trial usage—in the pure state which must be 
maintained for the process. Because of the atom 
configuration of the H.C.P. metals, they must be 
heated to an elevated temperature to get them 
to “move” through the die. For these metals, 
fairly high temperatures are still considered in 
the cold workable range. 

Moving into these elevated temperatures pro- 
duces the problem of adequate tooling materials 
and the need for more efficient lubricants. At the 
present time common grades of high-alloy, air- 
quenchable toolsteels are used to make cold ex- 


“Cold Extrusion of Metals” 

Was Discussed at Cincinnati. 
Shown are, from left: 

A. J. Pfetzing, chairman; 

R. A. Quadt, Bridgeport Brass 
Co., the speaker; Richard Ernst 
and William Black, University of 
Cincinnati; and W. J. Koshuba, 
vice-chairman 


trusion dies. It is hoped that in the not too dis- 
tant future, improved grades of toolsteel can be 
produced to withstand high temperature usage 
as die materials for cold extrusion dies. (Re- 
ported by G. D. Lloyd for Cincinnati). 


A.S.M. Chapter Briefs 


YORK — “Metallography of High-Temperature 
Materials” was the subject of a talk given be- 
fore York Chapter by H. J. Beattie, Materials 
and Processes Laboratory, Large Steam Gener- 
ator Dept., General Electric Co. As part of his 
talk, Mr. Beattie showed electron microphotos 
of the structures of several types of heat re- 
sistant alloys. The talk was concluded with a 
review of new techniques currently being used 
in electron microscopy. 


METALS REVIEW 





| 
| 
| 
| 








Nuclear Applications of 


Cermets and Ceramics 


AERONAUTIC ENGINEERS have recently pene- 
trated the sonic barrier and found no additional 
difficulty with sound, once through the barrier. 
This is not so in the barrier related to heat. The 
“thermal thicket” becomes more troublesome the 
further it is penetrated. As vehicle speed in- 
creases, the leading-edge temperature increases, 
until at 20 times the speed of sound it reaches 
10,000° F., according to statements made by 
Malcolm F. Judkins, special project manager 
for special nuclear fuels, Sylvania-Corning Nu- 
clear Corp., who discussed ‘‘Cermets and Ceram- 
ics—Their High-Temperature and Nuclear Ap- 
plications”, at a meeting of Penn State Chapter. 

Available chemical fuels will produce tempera- 
tures up to 9470° F. Other types of fuels yield 
temperatures up to 50,000,000°. Fuel is therefore 
not a problem, but materials for containing reac- 
tions pose serious difficulties inasmuch as 6650° 
F. is the temperature limit on available mate- 
rials. 

The aerodynamic heat generated on the lead- 
ing edges of missiles can be dissipated or toler- 
ated in several ways: radiation, heat sinks, sweat 
cooling, ablation or by the refractoriness of the 
material. Beryllium is a good heat sink because 
it has a high heat capacity. Bakelite is a good 
ablative material; as it melts on the surface and 
vaporizes, it carries away large quantities of 
heat. 

For strength at high temperatures, investi- 
gators have turned to refractory metals, cermets 
and ceramics. Tungsten, the best of the refrac- 
tory metals, has a tensile strength of 11,000 
psi. at 3500° F., and 4260 psi. at 4500° F. This 
metal is rather ‘difficult to produce and fabricate 
owing to its high melting point and hardness. 
The metal is being fabricated by powder metal- 
lurgical techniques, consumable arc melting. elec- 
tron beam melting and direct elaboration. High- 
purity tungsten (99999%) shows some very 
interesting properties previously unrealized. 
Tungsten and molybdenum, however, have draw- 
backs in that they oxidize very readily. Protec- 
tive coatings for these metals are effective only 
so long as they completely seal the surface of the 
refractory metal from the atmosphere. 

Cermets have good strength at high tempera- 
tures, but have very low impact strength. 

Uranium dioxide is presently being used for 
nuclear fuel. Tests are being conducted on uran- 
ium carbide as nuclear fuel because it is stronger 
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Malcolm F. Judkins, Right, Discusses 
Research Work in Oxide Systems With 
Arnulf Muan, Chairman, at a Meeting of 
Penn State Chapter 


and more refractory than uranium dioxide and 
is a better thermal conductor. The isomorphous 
series between uranium nitride and uranium 
carbide has a greater uranium-atom density than 
uranium dioxide and may possibly replace it as 
a fuel in some reactors. (Reported by Robert J. 
Yinger for Penn State). 


Materials for Thermo- 


klectro Power Generation 


“MATERIALS IN THERMO-ELECTRIC Power Gen- 
eration” were reviewed by R. R. Heikes, West- 
inghouse Research Laboratory, at an Eastern 
New York meeting. 

The voltage produced across a common thermo- 
couple is the voltage being considered as a source 
of power. This voltage is a result of the joining 
of two dissimilar metals and maintaining their 
junctions at different temperatures. A voltage 
will then be generated equal to the Seebeck 
coefficient times the temperature difference be- 
tween the hot and cold junctions. A quantative 
analysis of a thermo-electric generator demon- 
strated that the necessary material parameters 
for efficient operation are high Seebeck coeffi- 
cient, low electrical resistivity and low thermal 
conductivity. 

The thermal efficiency can be separated into 
a Carnot efficiency (highest possible efficiency in 
such a system) and an efficiency index containing 
the parameters of the materials. The present 
thermo-electric materials are theoretically capa- 
ble of a thermal efficiency of about 17%. This 
corresponds to a material efficiency index of 0.25. 

The speaker also stated that Westinghouse is 
currently building a 5000-watt thermo-electric 
generator. (Reported by Louis Ianniello for 
Eastern New York). 








SEEK USES FOR DEPLETED URANIUM 


Although there appear to be many potential 
uses for depleted uranium, there are not at pres- 
ent any outstanding applications. Thousands of 
tons are available for whatever uses appear to 
be practicable. Potential markets for the mate- 
rial appear to include metallurgical applications 
in special alloys and high-speed steels, and for 
high-density metals; possible increased use in 
the field of ceramics; chemical applications; 
radiation shielding; cathodic protection and 
possibly for use in fast breeder reactors of the 
future. Of these the metallurgical applications 
seem to hold the most promise. 


WELDED STAINLESS FOR HIGH STRENGTH 


Experimentally, cylindrical rocket chambers 
capable of withstanding hoop stress of 305,000 
psi. have been made by spot-welding multiple 
layers of paper-thin strips of AM-355 stainless 
steel. The foil-gage strip is wound in the desired 
shape and then spot welded for permanence. 


TECHNICAL NOTES 


A new zinc alloy containing 0.8% copper and 
0.15% titanium offers greater creep resistance, 
lower grain growth and a lower coefficient of 
expansion than existing alloys. It is expected to 
find use in builders’ hardware, automotive parts 
and electrical equipment. 


ELECTRON BEAM WELDING 

Improved nuclear fuel elements are being 
made at the Hanford laboratories of General 
Electric Co. through use of an electron beam 
vacuum welding process. Engineers in charge 
of the operation claim that the new process is 
less expensive, as far as welding materials and 
power are concerned, than inert gas shielded 
tungsten welding. Welding quality is also said 
to be better and more consistent and offers spe- 
cial advantages in joining small thin com- 
ponents. 


LARGE SINGLE CRYSTALS 

A new arc fusion crystal growing process 
has been developed to grow large refractory 
crystals such as tungsten, molybdenum, tanta- 
lum, columbium, vanadium, titanium carbide, 
titanium diboride, columbium carbide, molyb- 


denum disilicide, titanium monoxide and other 
substances. Although larger crystals can be 
made, current techniques are producing crys- 
tals in cylindrical form in diameters from 14 
to 1 in. and in lengths of a few inches to more 
than a foot. Availability of the large crystals 
will assist research in the properties of high- 
temperature materials. 


T-| STEELS IN CAST FORM 

A West Coast foundry has been licensed to 
produce the patented T-1 constructional alloy 
steel in cast form. The material in cast form is 
said to retain the basic mechanical properties 
of the wrought material with the added advan- 
tage of permitting the alloy to be provided in 
almost any shape and size. 


AIR BEARINGS 

Research which has been carried on for 
many years to find a bearing which is nearly 
frictionless and which will operate under all 
temperature conditions has nearly perfected 
the air bearing. In this type of bearing, the 
shaft floats on air in the bearing and no lubri- 
cant is required. One bearing of this type uses 
powder metal parts through which air can be 
forced uniformly around the entire inner diam- 
eter of the bearing. Air bearings are said to 
operate at speed ranging from near zero to 
400,000 rpm. with practically no friction, no 
contamination and negligible noise and vibra- 
tion. 


BERYLLIDES ATTRACT ATTENTION 

Industry and governmental researchers are 
investigating a new class of engineering mate- 
rials known as beryllides. Detailed information 
on the compounds of beryllium and other met- 
als are now classified as secret, although it is 
known that the new materials have consider- 
able potential use in nuclear and high-temper- 
ature applications. 


NEW MAGNETIC ALLOY 

A new magnetic alloy, Fernico-5, has been 
developed by General Electric Research Lab- 
oratory. Major significance of the new alloy in 
its thermal expansion characteristics, closely 
matching those of alumina, the ceramic it will 
most frequently be used with. The close match- 
ing of thermal expansion properties will prove 
helpful in making such products as electron 
tubes, capacitors, high-temperature circuits 
and other electrical and electronic components, 
all of which require ceramic-to-metal seals. 
Key to the improved expansion characteristics 
is vacuum melting which makes unnecessary 
the addition of elements formerly used to con- 
trol oxygen levels. 
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Manufacturing 
and A lloying 


of Aluminum 


CARSON L. BROOKS, ASSISTANT director of metal- 
lurgical laboratories, Reynolds Metals Co., spoke 
at Southeastern Ohio Chapter on “Manufactur- 
ing and Alloying Aluminum”’. 

Aluminous ores called bauxites are refined by 
the Bayer process and calcined to obtain pure 
alumina. The alumina is electrolytically reduced 
by the Hall process to obtain aluminum metal. 
The production of 1 lb. of aluminum metal re- 
quires approximately 4 lb. of bauxite, 34, lb. of 
carbon, and 8 kwh. of electricity. 

The reduction pots are essentially steel boxes 
that have carbon linings which act as cathodes. 
The pots are filled with molten cryolite and car- 
bon anodes extend down into the cryolite bath. 
Alumina additions are made to the bath and are 
reduced to aluminum metal. The aluminum accu- 


Offer New Technical 


Translation Service 


A NEW TRANSLATING SERVICE is being provided 
by an organization known as the “European 
Association for the Exchange of Technical Liter- 
ature in the Field of Iron and Steel Metallurgy” 
(Association Europeenne Pour |’Echange de la 
Litterature Technique dans le Domaine de la 
Siderurgie) with headquarters in Luxembourg. 
The objective of the organization is to facilitate 
the distribution of translations of periodical lit- 
erature concerned with iron and steelmaking, 
particularly from the languages of the Eastern 
countries. 

The translations will be provided by five or- 
ganizations, as follows, and the translations will 
be from the Eastern language of origination into 
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C. L. Brooks, Center, Reynolds Metals Co., at South- 
eastern Ohio, Is Shown With H. W. Rathmann, Left, 
and T. W. Merrill 


mulates on the bottom and is tapped periodically. 

Although there is an increasing demand for 
high-purity aluminum, most of the metal is used 
in an alloyed form. Alloying with copper, silicon, 
manganese, nickel and chromium can be accom- 
plished in the reduction pots but alloys of ele- 
ments such as magnesium and sodium must be 
produced in reverberatory furnaces that are 
either oil or gas fired. 

Mr. Brooks explained that many of the more 
popular aluminum alloys are of copper and sili- 
con. The copper-aluminum alloys are capable of 
being solution heat treated and age hardened to 
promote high strength whereas the silicon-alu- 
minum alloys have excellent casting properties 
and relatively high strength. (Reported by S. F. 
Isler for Southeastern Ohio). 


the language of the country represented by the 
organization doing the particular piece of work: 
Associazione Italiana di Metallurgia, Milan 
Centre de Documentation Siderurgique, Paris 
Centre National de Recherches Metallurgiques, 
Liege 
Gessellschaft fur Forderung der Eisenhutten- 
technik, Dusseldorf 
Groupement des Industries Siderurgiques Lux- 
embourgeoises, Luxembourg 
Notification of availability of translations is 
by means of a card service. Subscriptions to the 
card service are $4 per year, and it is expected 
that about 500 to 600 cards will be issued per 
year, each card giving the title and source of the 
original article, the language of origination and 
of translation, the issuing agent and the price of 
the complete translation. 
Requests for further information should be 
addressed to the above association at 29, ave. de 
la Porte-Nueve, Luxembourg. 








Formation of the Elements 


—A New Theory 
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A NEW THEORY ON THE FORMATION of elements 
of the universe was recently expounded during 
a symposium in Washington, D. C., which fea- 
tured the annual meeting of the National Acad- 
emy of Science. The theory suggests that ele- 
ments were manufactured in nuclear cauldrons 
of giant, dying stars. 

According to the panelists participating in 
the symposium, nuclear transmutations in the 
hot interiors of the stars caused matter to be 
constantly changed into ever heavier elements. 
In some instances the processes might have been 
completed in a few minutes, but in others the 
process might continue for thousands of years. 

In a later step, there might have been a tre- 
mendous stellar explosion which shot the ele- 
ments out into space to form new stars which 
subsequently went through the same cycles. Ele- 
ments thus formed range from hydrogen to 
uranium. 

The theory and its explanations were pre- 
sented to the symposium by William A. Fowler, 
California Institute of Technology; E. E. Saleter, 
Cornell University; Jesse L. Greenstein, Mount 
Wilson and Palomar Observatories, and Fred 
Hoyle, Cambridge University. The panel of astro- 
physicists was moderated by Hans A. Bethe, 
Cornell University. 

According to the panelists, the new theory is 
basically a synthesis and refinement of previous 
ideas. However, in their synthesis the scientists 
have provided a possible answer to one of the 
oldest and greatest cosmological questions about 
the universe. 

The formation of elements having atomic 
weights up to that of iron has been explained to 
the satisfaction of most scientists. They are of 
the opinion that elements in this range could 
have been created by the successive additions of 
alpha particles to the nucleus of the carbon 12 
atom. 

The formation of these elements could have 
taken place at temperatures of a few hundred 
million degrees. Temperatures of this magnitude 
and higher are believed to exist in the center of 
red giant stars. 

The mystery of the heavier elements remained 
unanswered. The new theory indicates the possi- 
bility of two methods. The first can be likened 
to a slow atomic cooking process in the interior 
of the stars. The second, rapid method, is the 


explosion described earlier. Explosions of this 
nature are the type that convert stars into what 
are known as supernovas. 

The key to both processes is a form of atomic 
transmutation in which neutrons are captured 
by the nucleus of an atom. As this capture takes 
place, the atom is converted into a different, 
heavier element. 

The slow process described by the scientists 
could be continued for as long as 100,000 years. 
The assumption was made that when the interior 
temperature of a giant red star reaches five bil- 
lion degrees, the elements suddenly disintegrate 
into alpha particles and neutrons. The neutrons 
would then be absorbed by heavy elements in 
cooler parts of the star to form even heavier 
elements. 

Abundance of any elements would be propor- 
tional to their nuclear cross sections or their 
receptivity to neutrons. If the element had little 
affinity for neutrons it should be relatively 
abundant because of its resistance to transmuta- 
tion. 

Several elements and isotopes could not have 
been created by the slow process, according to 
the new theory, because they are radioactive and 
would have decayed before they could capture 
sufficient neutrons to be converted into heavier 
elements. 

The theory of the exploding super stars would 
explain the creation of the missing elements. In 
the rapid process, the scientists conjecture, as 
the temperature reached the five billion degree 
mark, the centers of the stars began to contract 
and the inner cores collapsed. They theorize 
that in a few minutes a core measuring as much 
as 12 000 miles could collapse into half that size. 

When the core collapsed, the outer shell caved 
in, was heated up and finally exploded in a 
tremendous thermonuclear explosion. This re- 
action produced an immense flux of neutrons 
which then created the missing heavier elements. 
Included in this group would be short-lived 
elements heavier than uranium. 

The scientists theorized that supernova explo- 
sions might occur approximately once every 400 
years in every galaxy. New giant red stars are 
then created by the dust remaining from the 
previous explosions. The process then repeats 
itself over and over. 
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Los Angeles Pioneers 


Multiple Course Plan 


THE PIONEERING LOS ANGELES CHAPTER, in 
their third year of presenting M.E.I. courses, 
recently graduated 119 students from four dif- 
ferent courses—Elements of Metallurgy, Heat 
Treatment of Steel, High-Temperature Metals 
and Stainless Steels. The instructors were: Willis 
T. Chandler, Rocketdyne; Stanley Pohl, Aero- 
nutronics; Morris Tiktinsky, Lockheed; and 
David R. Apodaca, Autonetics. The M.E.I. com- 
mittee chairmanship was in the able hands of 
Fred K. Landecker, Metal Improvement Co. 

The Los Angeles Chapter sponsored the first 
M.E.I. class in 1957-1958—Elements of Met- 
allurgy. In 1958-1959, two classes were held 
concurrently—Heat Treatment of Steel and 
Elements of Metallurgy. 

The concept of presenting more than one 
course per year is spreading to many chapters. 
For example, Chicago-Western hopes to offer as 
many as ten different M.E.I. courses this fall if 
a sufficient number of prospective students 
express an interest in them. 

Chapter-sponsored courses are growing by 
leaps and bounds. In 1957-58 there was one class. 
The next year there were five classes. This year 
24 chapters are sponsoring M.E.I. courses. 

All the chapters that have presented M.E.I. 
courses have been pleasantly surprised at the 
response—last-minute response in particular. 
For example, when the educational committee 
of the North Texas Chapter announced plans for 
an M.E.I. course, two students had enrolled one 
week before the deadline. Ten students had en- 
rolled one day before the deadline. However, 


Fred Robbins, Bliss & Laughlin, Inc., Principal 
Speaker, Is Shown at Graduation Exercises of 
Los Angeles’ Four M.E.I. Courses. From left are: 


54 students ultimately signed up for the course. 
Moral to educational chairmen: Don’t under- 
estimate the potential response to your next 
M.E.I. educational program. 


Adds Regional Managers 


THREE NEW REGIONAL MANAGERS have been 
added to the staff of the communications depart- 
ment of the American Society for Metals. They 
are David A. Lewis, Pittsburgh, William A. Gra- 
ham, Chicago, and David H. Brooks, West Red- 
ding, Conn. The new appointments reflect 
A.S.M.’s efforts to provide greater service for 
Metal Progress magazine, the metal shows and 
other Society communications media for the 
metal industry. 

Lewis, who joins A.S.M. after eight years with 
Mechanization magazine, will manage the Pitts- 
burgh area, extending from Erie to Rochester. 
Rodney W. Cramer, formerly in charge of Cleve- 
land-Pittsburgh operations, will concentrate ex- 
clusively in Ohio as Cleveland regional manager. 

Graham, after seven years’ experience with 
American Metal Market and Building Construc- 
tion Illustrated, assumes responsibility for the 
Chicago region. Donald J. Walter, formerly Chi- 
cago regional manager, becomes A.S.M. regional 
manager in Detroit. 

Brooks joins the New York Office after six 
years in advertising with Bridgeport Brass Co. 
and Cunningham & Walsh, Inc. He will handle 
the newly created New England territory, and 
will be headquartered in New York City. Con- 
tinuing operations from the New York office are 
John B. Verrier, Jr., New York regional man- 
ager, and Fred Stanley, Philadelphia regional 
manager. 


Mr. Robbins, D. R. Apodaca, W. T. Chandler, 
F. K. Landecker, S. Pohl, M. Tiktinsky, and 
H. A. Curwen, chairman of the Chapter 
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Metallography as an 


Art and a Science 


“ART AND SCIENCE IN THE HISTORY of Metal- 
lography” was the subject of the Sauveur Lec- 
ture given in Philadelphia by Cyril Stanley 
Smith, professor of metallurgy at the Institute 
for the Study of Metals, University of Chicago. 

Dr. Smith spoke of the development of metal- 





: ee a 
Cyril Stanley Smith, Left, University of 
Chicago, Accepts Sauveur Memorial Lecture 
Citation From Fred Cooper, Philadelphia 
Chapter Chairman 


lography, which has its roots in prehistoric 
times, but became recognizably modern only 
after the work of Henry Clifton Sorby who was 
the first, in 1864, to use a microscope to study a 
sample that had been prepared in a manner that 
would reveal the structure. Centuries before this 
date Greek philosophers had speculated on the 
nature of matter and in the 17th century there 
had been some remarkably prescient speculations 
of the properties of matter in terms of the shape 
and arrangement of the parts composing it. In 
the 16th century descriptions were first written 
down of the age-old practice of selecting wrought 
iron and steel and controlling the composition 
of bronze on the basis of the texture of their 
fractures. Etching was used in the 2nd to 10th 
centuries to reveal a decorative pattern on welded 
swords but was thereafter forgotten in Europe 
until the 15th century, when decorative patterns 
began to be etched on armor. No use was made 
of etching for scientific purposes until the end of 
the 18th century. Oriental metallurgists were 
more sensitive to structure and Damascus and 
Japanese swords owe their famed superiority 
to the surface treatment which was given to the 
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finished sword to reveal a texture which was 
directly related to serviceability. “Damascus” 
gun barrels were also etched to display a deco- 
rative macrostructure which depended on forg- 
ing practice, and it was a Swedish factory for 
duplicating the oriental product that inspired 
Rinman’s research on etching which first defin- 
itely revealed the presence of a carbonaceous 
material in cast iron and steel. In 1748, John 
Hill, in a study of rocks, reported growth steps 
and speculated on the nucleation, growth and 
interference of crystals. 

Tschernoff in 1868 deduced the existence of 
the critical point in steel from a change in tex- 
ture of a machined gun forging and confirmed 
it by fracture tests on heat treated metal. Brinell 
greatly refined this approach in 1885 but it was 
destined to be eclipsed by the studies of Sorby 
and Osmond, particularly after the results of 
metallography were combined with thermal anal- 
ysis in 1887. Although mineralogists applied the 
phase rule to their structures as early as 1887, 
metallurgists did not do so until 1900. 

American metallurgists played an important 
role in the early days of metallography. Howe, 
in 1888, critically examined the observations and 
conflicting theories of the European metallurgists 
and resolved them into a unified theory. It was 
he who gave to microconstituents many of the 
names that we use today. Albert Sauveur, in 
whose honor this meeting was held, studied 
under Howe. He used quantitative metallography 
for the first time and contributed much to the 
understanding of the hardening of steel. He also 
founded a journal specifically for metallograph- 
ists, which for ten exciting years recorded the 
advances in metallography. He was a truly great 
scientist, pioneering both in developing the sci- 
ence and applying it in practice. (Reported by 
John P. Clark, Jr., for Philadelphia). 


Establishes Scholarship 


THE CLEVELAND CHAPTER A.S.M. has estab- 
lished a new M.E.I. scholarship to be presented 
annually to a metalworking employee in the 
Cleveland area who shows outstanding capacity 
as a student of the Metals Engineering Institute. 

Recipient of the first scholarship, presented at 
the Chapter’s May meeting, was George Rolfe, 
metallographer in the Research and Development 
Department, Thompson Ramo Wooldridge. He 
completed, with honors, the course, ‘Elements 
of Metallurgy”’. 

He has elected as his scholarship course “Heat 
Treatment of Steel”. 

Presenting the scholarship was James Long, 
Chapter chairman. Ray T. Bayless, former assist- 
ant secretary of the A.S.M., congratulated Rolfe 
on his achievement. 
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New Methods 
for the 
Removal of Metals 


WITH HARDER MATERIALS BEING developed it 
is necessary to utilize new methods for metal 
removal, according to Norman Zlatin, Metcut 
Research Associates, Inc., who spoke on “New 
Developments in Metal Removal” at Cincinnati. 

Mr. Zlatin first went into usage of ceramic 
tools. The ceramic tools have the advantages of 
high metal removal and being resistant to oxida- 
tion at high temperatures; its weakness is 
brittleness. This is especially apparent on inter- 
mittent cutting. New techniques will have to be 
developed before ceramic tooling realizes its 
potential. 

Chemical milling is a process by which a piece 
of metal is formed by the dissolving of excess 
metal. An example of a bulkhead was used to 
illustrate this process. The steps necessary for 
chemical milling are: cleaning the base metal; 
masking the workpiece; stripping the mask on 
the area to be dissolved ; etching the workpiece; 
and final cleaning and stripping operations. The 
penetration rate of this method is approximately 
0.001 in. per min. 

Machining by erosion methods is accomplished 
by electrospark and electrolytic techniques. The 
electrospark consists of rapid electrical dis- 
charges occurring at a rate of 20,000 to 300,000 
cycles a min. The spark vaporizes the base metal 
and the electrode is formed to the shape that is 
desired on the base metal. This process is used 
for drilling and complicated die sinkings. 

The electrolytic method uses a combination of 
abrasive grinding and _ electrolytic erosion. 
Examples of products produced by this method 
are dovetails on turbine buckets and honeycomb 
structures. 

Another metal removal method is ultrasonic 
machining, in which the abrasive grains do the 
cutting. The grains are carried in a slurry that 
passes over the workpiece and underneath an 
oscillating tool. This method is being used exten- 
sively on nonmetallics such as ceramics, glass 
and silicon, and has been used extensively in the 
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Cincinnati Members Heard Norman Zlatin, Metcut 
Research Associates, Inc., Speak on “Metal Removal’. 
He is shown with A. J. Pfetzing, chairman, and 
John Kahles, Metcut 


production of transistor crystals. 

Mr. Zlatin then explained the work now being 
done on electron beam methods and ultra-high 
machining speeds. Although they are not devel- 
oped to a point where they can compete with 
present methods, they are opening a new phase 
in machining. (Reported by George W. Rebeck). 


Materials for the “Atlas” 


A. HURLICH, HEAD, MATERIALS Research Group, 
Convair-Astronautics, spoke on “Materials and 
Fabrication of the Atlas Missile” at Vancouver 
Island. His talk included a description of the 
basic design of the Atlas missile as a monocoque 
structure. Essentially, the 10-ft. diameter, 70-ft. 
long structure is an extremely thin-skinned “bal- 
loon” kept rigid by internal pressurization with 
helium gas. The missile, its hardware and plumb- 
ing, contribute an amazingly low percentage of 
its fully loaded, fly-away weight. 

The choice of cold worked type 301 stainless 
for the skin was based on high strength-to-weight 
ratio, good corrosion resistance, good low-temp- 
erature properties (particularly its notch insen- 
sitivity), weldability and ease of fabrication. The 
skin is stressed to 90% of its yield strength. The 
6A1-4V titanium alloy was used for the helium 
bottles because of excellent cryogenic properties 
and high strength-to-weight ratio. 

The talk was well illustrated with slides which 
showed various steps in construction of the mis- 
sile skin and components. An interesting feature 
was the adaptability of the Atlas missile to such 
peaceful uses as a research satellite booster ve- 
hicle or even as a man-carrying vehicle. Movies 
of the launching of an Atlas missile and of views 
of the earth taken from 600 miles up were shown. 
(Reported by R. D. Barer). 
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Engineering 
Education in an 


Age of Adventure 


D. L. Mordell, McGill University, Spoke on “Engineering 
Education” at Montreal. Shown are, from left: J. J. Dionne, 
Ecole Polytechnique student; Prof. Mordell; Howard Fritz, 
McGill student; H. H. Yates, chairman; Andre Charest, 
Ecole Polytechnique; Michael Oko, McGill student; and 
Andre Hone, Montreal student 


DONALD L. MORDELL, dean of the Faculty of 
Engineering, McGill University, spoke on “Engi- 
neering Education in an Age of Adventure”, at 
Montreal. 

Pointing out that young men who are about to 
enter a university in the next four or five years 
will reach the peak of their careers about the 
year 2000 A.D., Dean Mordell posed the question 
“How shall we educate young men so that they 
may play their part in the world—and the engi- 
neering world—of 2000 A.D.?” He pointed out 
that although many of our present-day develop- 
ments are based on knowledge which was avail- 
able in 1900, it would have been virtually impos- 
sible for anyone to predict, at that time, the 
complexity of life as we know it today. It is 
equally unlikely that we can conceive adequately 
some of the developments that our graduates of 
the next few years will have to contend with in 
the year 2000. 

Quoting extensively from the Inaugural Lec- 
ture given in 1872 by Professor G. F. Armstrong 
at the opening of the Department of Practical 
Science, Dean Mordell emphasized that our cur- 
rent problem was equally recognized at that time. 
The challenge was met by those pioneers of engi- 
neering education in Canada by offering a firm 
grounding in principles and in their methods of 
application. The importance of culture and the 
relationship of the engineer to society were also 
considered in these early courses of study. 

Engineering becomes increasingly important 
as the technology of a society advances. An 
understanding of men and morals may have 
served as adequate foundation for administration 
and government at one time but, in this age we 
are about to enter, some knowledge of materials 
and machines will be equally essential. 

In planning engineering education, therefore, 
we must keep in mind that in addition to being 
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engineers these men will be part of a complex 
technological society. It will be from their ranks 
that many of the leaders of industry and govern- 
ment will be drawn and we must do our very 
best to prepare our graduates for this growing 
responsibility. 

The Chapter entertained technical school prin- 
cipals and university scholarship recipients at 
this meeting. Chapter scholarships were accepted 
on behalf of their schools by J. W. Jardine of the 
Montreal Technical Institute and W. W. Werry 
of the Montreal Institute of Technology. Chapter 
scholarships were presented to J. J. Dionne, 
Ecole Polytechnique, and to M. U. Oko, McGill 
University (The Gordon Sproule Memorial 
Scholarship). G. M. Young, recent past president 
A.S.M., presented National Foundation Scholar- 
ships to Andre Charest, Ecole Polytechnique, 
and H. M. Fritz, McGill University. (Reported 
by D. B. Caryll for Montreal). 


How a Metallurgist 


Looks at Ceramics 


JOSEPH E. BURKE, MANAGER, Ceramics Studies 
Section, General Electric Research Laboratories, 
explained how “A Metallurgist Looks at Ceram- 
ics” at a meeting of Oak Ridge Chapter. 

Dr. Burke pointed out several interesting facts 
which tie metals and ceramics together historic- 
ally. As early as 4500 B.C., men prepared ceram- 
ics which required temperatures in the 1000- 
1100°C. range. Metallurgy had its start from 
these high-temperature ceramic studies and cast 
bronze objects were being made by 3500 B.C. The 
ceramics of interest were primarily silicates until 
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recent years when metal oxides have become 
important. These materials resemble metals in 
that they are single-phase crystalline solids. 

Several uses of ceramics were illustrated. 
These materials have performed major roles in 
the electrical, electronic, nuclear, chemical and 
machine tool industries. The electrical and elec- 
tronic industries use ceramic insulators of nu- 
merous sizes and shapes which have a wide range 
of physical properties. Ferrites, which consist of 
homogenous magnetic oxides of manganese, zinc, 
nickel and other metals, have been developed and 
are used in memory computers and other elec- 
tronic systems to control high-frequency elec- 
tromagnetic conductivity. Oxides of fissionable 
materials, such as uranium, are used widely in 
the nuclear industry. Enamel coatings have been 
used in the chemical industry to protect struc- 
tural materials from corrosion. Mention was also 
made by the speaker of the uses of ceramic 
materials in the machine tool industry for mak- 
ing cutting tools. 

The processing of metals and ceramics is quite 
similar since both types of materials can be 
formed by casting, extruding, pressing and roll- 
ing. To successfully fabricate a part, whether 
metal or ceramic, it is necessary to understand 
the processes which occur during fabrication. 
For example, one problem of extreme importance 
in ceramic parts made by sintering is porosity. 
Pores result from original small-grain interac- 
tions and remain as voids as the grains grow 
during thermal treatment. These voids are ob- 
served to disappear rapidly if they lie at a grain 
boundary and very slowly if they do not. Hence, 
additions to the material to prevent grain growth 
are quite effective in increasing the density of 
the final product. 

Just as with metals, the environment of ceram- 
ics must be carefully controlled during heat treat- 
ing. For example, if the heat treating environ- 
ment of MgFe.0,, one of the ferrites used in 
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Explosive Forming 


R. A. Cooley, Propellex Chemical 
Corp., Who Spoke on “Explosive Metal 
Forming” at Tulsa, Covered the 
Field From the Selection and Design 
of Charges Through the Development 
and Application of Transmission 
Media to Actual Forming of Parts. 
Shown are John E. Garol, vice-chair- 
man; Dr. Cooley; and A. E. Marks, 
chairman 
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electronic equipment, is too oxidizing, Fe.OQ; is 
precipitated, which alters the magnetic proper- 
ties of the material. 

In discussing the mechanical properties of 
ceramics, Dr. Burke divided these materials into 
three classes, depending on their ductility: Ce- 
ramics which will undergo no plastic deforma- 
tion, exemplified by quartz; ceramics ductile only 
at elevated temperatures, such as glass, which 
deforms by viscous flow; and crystalline oxides, 
which deform by a slip process (for slip to occur 
in crystalline oxides such a Al.O;, considerable 
ionic movement must occur, and hence high temp- 
eratures are necessary) ; and ceramics which will 
deform plastically at ambient temperatures, such 
as sodium chloride and magnesium oxide, which 
deform by a slip process which requires less 
energy for activation than the deformation proc- 
ess which occurs in some of the materials of the 
second group. 

Dr. Burke concluded by pointing out that the 
properties of ceramics and metals overlap in 
many cases and offer materials with a wide range 
of properties. The requirements of a particu- 
lar application should be carefully analyzed and 
the material, ceramic or metal, chosen which 
most closely fits these specifications. (Reported 
by H. EB. McCoy). 


ASM. Chapter Briefs 


OTTAWA VALLEY—Quench cracking in some 
alloy steels can be elminated by replacing certain 
of the normally used alloying elements with sili- 
con, according to Gordon E. Willey, vice- 
president in charge of sales, Electro Metallurgi- 
cal Co., Division of Union Carbide Canada, Ltd. 
Dr. Willey spoke before Ottawa on “The 


Application of Nonferrous Metals in the Iron and 
Steel Industry”. 








Information on the 


Art of Metal Cutting 


“WHAT IS KNOWN TODAY About Metal Cutting” 
was covered, in part, by Francis W. Boulger, 
Battelle Memorial Institute, in the second annual 
Oscar E. Harder Memorial Lecture of the Colum- 
bus Chapter. Mrs. Harder was a guest of honor 
at the meeting. 

Mr. Boulger discussed how machining condi- 
tions, properties of the tool and properties of the 
workpiece influence the success of metalcutting 
operations. Of these, the latter two factors are 
of principal interest to metallurgists. Good tool 
materials must possess high strength and wear 
resistance and adequate toughness at elevated 





temperatures. The desirable metallurgical prop- 
erties of workpiece materials are more compli- 
cated. His talk dealt mainly with the effects of 
workpiece characteristics on machining oper- 
ations. 

Mechanical theories of metalcutting indicate 
that low deformational and frictional forces are 
desirable and that these forces vary with the 
workpiece. Since these forces depend on several 
complex characteristics of metals the mechanical 
theories have been of little help to metallurgists 
trying to improve the machining properties of 
metals. More progress has come from studies 
based on cruder, empirical testing methods simu- 


Francis W. Boulger, Right, Who Gave the Oscar E. 
Harder Lecture Before the Columbus Chapter, Is 
Shown With John G. Kura, Chairman 
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lating machining operations of the greatest 
practical interest. 

A variety of practical methods are generally 
used to compare workpieces under standardized 
machining conditions. Many of these procedures 
rate materials in the same order even though 
they employ widely different testing techniques. 
Tests of this kind have been used in investiga- 
tions resulting in improved machining char- 
acteristics of metals. They also make possible 
useful generalizations about the effects of com- 
position and microstructure on machinability. 

The effects of changes in composition on the 
machinability of free-cutting steels and of an- 
nealed cold drawn steels seem to be known with 
fair precision. Subtle differences in composition 
or microstructure account for the differences in 
machining properties among different lots of 
materials fitting the same specification. The co- 


Mars G. Fontana, Head, Metallurgical Engineering, 
Ohio State University, Presents the Annual Student 
Scholarship Award to Terry Lee Davis, a Sopho- 
more, at a Meeting of Columbus Chapter 


efficient of variation of machinability ratings of 
samples of the same grade is about 10%. 

For a particular composition, the size and 
distribution of microstructural constituents are 
important. Conversely, lead and sulphur, which 
occur as nonmetallic inclusions in steel, are more 
beneficial when the inclusions are larger. 

Machining theory is good enough to predict 
cutting forces and to select optimum cutting 
conditions for common metals. Suitable tech- 
niques are available for determining, quanti- 
tatively, the effect of metallurgical variables on 
machinability. (Reported by R. A. Endsley for 
Columbus). 
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Control of Microstructure 


“NEW CERMET MATERIALS” were discussed by 
M. Humenik, Jr., Fort Motor Co., at a joint meet- 
ing of Dayton Chapter and A.S.M.E. 

The cermet systems discussed were those 
sintered in the presence of a liquid phase. While 
polyphase materials fabricated by powder 
metallurgy techniques include many combina- 
tions, such as metal-metal, ceramic-ceramic, 
metal-ceramic, organic-ceramic and organic- 
metal, only the metal-ceramic system was con- 
sidered in detail. In particular, the processes 
important to the control of microstructure in 
these materials were discussed. 

The concept of obtaining many of the desirable 
properties of both the ceramic and metal in a 
cermet is a valid one, as evidenced by the very 
successful metal-bonded tungsten carbide com- 
positions exhibiting unique properties of high 
hardness, good strength and toughness. They are 
produced by blending the individual powder 
constituents, cold forming to a precise shape and 
sintering the compact at an elevated temperature. 
During the sintering operation, the liquid phase 
that is formed promotes rapid densification of 
the compact. 

The most challenging aspect of cermet forma- 
tion lies in the control of microstructure since 
the properties of these materials will be deter- 
mined principally by the microstructure. For 
example, if the structure comprises isolated 
pockets of the metal phase, then the properties 
will be largely those of the continuous ceramic 
phase. On the other hand, if the metal is present 
as a thin continuous film surrounding the ceramic 
grains, then the system may exhibit unique 
properties, differing from those of the individual 
phases alone. 

To control the microstructure in cermets, it is 
first necessary to form a coherent compact during 
the sintering operation. This is no particular 
problem in carbide-base cermets; however, in 
many of the metal-ceramic systems, the liquid 
formed during sintering shows little affinity for 
the solid and begins to exude, or sweat, from the 
compact. In such systems, the principal problem 
to overcome is the poor wetting action of liquid, 
which in turn is dictated by the various surface 
energies of the system. In this respect, Dr. 
Humenik discussed the sessile drop technique 
being employed to measure wettability and sur- 
face energies in liquid-solid systems. Wettability 
can be controlled by modification of the surface 
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energies involved. The development of metal- 
bonded graphite at the Ford Scientific Laboratory 
resulted from basic wettability studies on liquid- 
metal-graphite systems. By means of certain 
alloying additions, liquid metals may be made 
to wet graphite, thus permitting liquid phase 
sintering techniques to be used in producing a 
wide variety of metal bonded graphites for use 
in bearing, electrical, and possibly, high tem- 
perature applications. With regard to micro- 
structural aspects in cermets, the distribution 
of the phases, grain shape and grain size of the 
ceramic phase are expected to influence the 
mechanical properties of the composite. In con- 
nection with grain shape, angular grains may 
lead to areas of high stress concentration at the 
sharp juncture of the ceramic-metal interface. 
An example of modifying grain shape was illus- 
trated in the nickel-titanium carbide cermet, 
wherein the carbide grain shape was changed 
from cubic to spheroidal by adding oxygen. 

For optimum mechanical properties, a uniform 
dispersion of fine-grain ceramic in a continuous 
metal phase is desired. It is therefore necessary 
to control grain growth of the solid phase dur- 
ing the sintering operation. The principal factor 
controlling grain growth is the degree of disper- 
sion of the solid in the liquid during sintering. 
The dispersion of the solid in the liquid is in 
turn dependent on grain boundary and liquid- 
solid interfacial energy relationships. In sys- 
tems characterized by incomplete grain boundry 
penetration by the liquid, the solid grains are 
coalesced and rapid growth of the coalesced 
grains is obtained. 

The development of Ni-Mo-TiC cermets at 
Ford resulted from microstructure studies. Addi- 
tion of molybdenum to Ni-TiC lowers the liquid- 
solid interfacial energy and promotes complete 
dispersion of the carbide in the liquid metal dur- 
ing sintering, thereby refining the carbide grain 
size. This results in a cermet having high hard- 
ness, increased strength and greater toughness. 
Ford is extensively evaluating the new cermet 
(10% Ni, 10% Mo, 80% Ti carbide) as a cutting 
tool. Tool nerformance on 1045 steel in standard 
machinability tests showed up to an order of 
magnitude improvement in tool life over tungsten 
carbide base tools. Results obtained from various 
production machining operations showed a much 
improved tool life over both tungsten carbide and 
ceramic tools. (Reported by W. A. Luce). 
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Role of Semiconductors 


in a Metallurgist’s Work 


SEMICONDUCTORS ARE BECOMING of prime in- 
terest not only to semiconductor specialists but 
also to general metallurgists, according to W. 
Crawford Dunlap, director of semiconductor 
research, Research Division, Raytheon Co., who 
spoke on the “Metallurgy of Semiconductors” at 
Boston Chapter. 

This interest stems mainly from the fact that 
semiconductors, by virtue of the great sensitivity 
of their electrical properties to impurities and 
imperfections, are now providing one of the chief 
proving grounds for theoretical studies of metal- 
lurgical interest. Secondly, as the semiconductor 
industry in itself becomes more and more im- 
portant, the process metallurgy of the important 
semiconductors becomes an increasingly active 
area for metallurgical work. 

A discussion illustrated by lantern slides was 
given of the Czochralski method, zone refining, 
zone level and floating zone techniques of crystal 
preparation, together with a discussion of the 
basic properties of impurity segregation, diffu- 
sion and solubility. Advantages of the electrical 
sensitivity to the impurities for the preparation 
of more complete phase diagrams than are usu- 
ally available was mentioned. Recent results on 
segregation coefficients for impurities in silicon 
and germanium were discussed. 

Metallurgical problems associated with the 
fabrication of semiconductors into usable tran- 
sistor and rectifier devices were then outlined. 
The problems of alloying, including the need for 
high solubility of the alloying agent, good me- 
chanical strength, good wetting, controlled pen- 
etration and compatibility with other process 
operations were mentioned, and a description of 
some of the important alloying agents and their 
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carriers for alloying into germanium and silicon 
was given. Such studies are providing impetus 
for a great deal of metailurgical work on ternary 
and quaternary systems, although as yet the total 
information available on any of the important 
systems is almost completely lacking. A discus- 
sion of the diffusion techniques and problems 
associated with solubility, junction formation and 
penetration control and evaluation followed. 

A number of recent results on the mechanical 
properties of silicon and germanium as obtained 
from a research program at the Raytheon Re- 
search Division were discussed. This program 
involves two parts: (a) Preparing and evaluat- 
ing dislocation-free silicon and germanium so 
that the effects of controlled densities of dislo- 
cations can be determined; (b) Evaluation of 
the mechanical properties of these semiconduc- 
tors with respect to variations in surface condi- 
tion, crystal orientation, dislocation density and 
impurity concentration. 

The preparation of nearly perfect dislocation- 
free silicon and germanium has made it possible 
to move to a new plateau in the investigation of 
crystal imperfections. The results obtained to 
date make it appear that condensed vacancy loops 
are the agencies responsible for the observed 
properties of these materials in plastic deforma- 
tion. Addition of n and p-type impurities, such as 
gallium and arsenic, at high levels produces sig- 
nificant changes in the plastic properties. These 
results are interpreted through the mass action 
effect on the concentration of acceptor-type de- 
fects and the resulting change in the size and 
configuration of the condensed vacancy loops. 
The role of dislocation velocity is also becoming 
of increasing interest. Direct measurements of 
dislocation velocity are now being made by the 
Stein-Lowe method of deforming bars along 
which a central scratch has been made. The 
velocity is determined directly by the motion of 
the dislocations emitted from the scratch as de- 
termined from etch pits. (Reported by D. A. 
Black). 


METALS REVIEW 








Theory, Applications 
and Control of 


Furnace Atmospheres 


THE THEORY, APPLICATIONS and controls of 
“Furnace Atmospheres” were discussed by 
Charles A. Mueller, Lindberg Engineering Co., 
at a meeting of Detroit Chapter. The basic 
chemistry of furnace atmosphere was outlined 
to show the reactions that occur between the 
atmosphere and the steel during heat treatment. 
The reactions that occur between the furnace 
gases themselves were also described. 

Originally, furnace atmosphere was used to 
minimize scaling and decarburization during 
heat treatment. In addition, many other beneficial 
uses have been found, such as gas carburizing, 
carbonitriding, nitriding, sintering and reducing 
of powdered metals, bright hardening and anneal- 
ing and carbon restoration. 

The carbon equilibrium that exists between 
the furnace atmosphere and steel during heat 
treatment was illustrated by slides showing this 
relationship in the case of straight carbon steel, 
production steels and toolsteels of all types. Gen- 
erally speaking, the equilibrium data showed 
that progressively lower dewpoint temperatures 
of endothermic atmosphere are required when 
either the carbon content of the steel is increased 
or when the temperature of heat treatment is 
increased. Alloying greatly influences the atmos- 
phere requirements for equilibrium. 

The operating characteristics and economics 
of different type atmosphere generators were 
discussed. These included the older type charcoal 
generator, exothermic, endothermic, dissociated 
ammonia and nitrogen generators. The compara- 
tive costs of producing each of these atmos- 
pheres, their. particular fields of application and 
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their composition were given. The endothermic 
atmosphere generator is the basic type in common 
usage today; it is used for neutral heat treating 
and as the carrier atmosphere in gas carburizing 
and carbonitriding. Generator control instru- 
mentation has been perfected to such a degree 
that it is now possible to pre-select and auto- 
matically maintain precise carbon potential 
conditions in the furnace. In most cases, a high 
hydrogen atmosphere produced from dissociated 
ammonia can replace the more costly cylinder 
hydrogen used in heat treating. A special example 
of the use of dissociated atmosphere was given 
as the sodium hydride descale bath which utilizes 
the hydrogen constituent of the atmosphere to 
react with molten sodium to form sodium- 
hydride. Other applications include the bright 
hardening and bright annealing of stainless 
steel. 

Examples of surface treatment to secure par- 
ticular effects were described, including carbon 
restoration and nitriding. The importance of 
prior treatment and surface condition in some 
applications of controlled furnace atmosphere 
was stressed. 

The fundamentals of atmosphere furnace con- 
struction were outlined; gas-tight welded steel 
shells, door curtains, inlets and vent lines for 
atmosphere, atmosphere circulation in the fur- 
nace and methods to minimize room air infiltra- 
tion were described. In the selection of furnaces 
for controlled atmosphere work, there are certain 
important features which should be considered, 
such as the capacity of the generator, furnace 
shell construction, choice of refractory lining 
materials and auxiliary handling equipment. 
Many types of controlled atmosphere furnaces 
were illustrated and their advantages and uses 
discussed. Among these was the large gantry- 
type furnace and associated equipment used in 
the heat treatment of missile bodies and compo- 
nents. These giants of the furnace industry are 
many stories high, but can be controlled mechan- 
ically, thermally and with respect to atmosphere, 
as closely as the more familiar types. (Reported 
by J. E. LaBelle.) 
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Complexity of the 
Heat Resistant Alloys 


THE COMPLEXITY OF COMMERCIAL heat resistant 
alloys led J. R. Mihalisin and R. F. Decker, 
research laboratory, International Nickel Co., 
Inc., to simplify the binary and ternary systems 
in order to understand complex alloy reactions, 
according to a talk by Dr. Decker at Eastern 
New York on “Precipitation Hardening”. 

The initial portion of the discussion was on 
research on precipitation hardening in nickel- 
rich titanium, nickel-aluminum and _ nickel-tita- 
nium-aluminum alloys. The conclusions were: 

1. That a fec. precipitate based on 8! was 
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responsible for precipitation hardening in all the 
alloys. 

2. That titanium atoms could replace all alu- 
minum atoms in the §! [Ni, (Al, Ti) ] structure 
under nonequilibrium conditions. 

3. That optimum hardening was a Ti/Al ratio 
of 1.8 due to optimum coherency hardening. This 
resulted from maximum disregistry of the co- 
herent 8 and §! lattices. 

Dr. Decker then introduced more recent work 
on disregistry and precipitation hardening re- 
sponse from the $8! phase. A portion of the 
aluminum in Ni-Al binary alloys was replaced 
by several elements X, thus giving Ni-Al-X 
ternary alloys. These were selected as elements 
which might alloy preferentially into the 8! 
phase, thus increasing the 8-5! disregistry. The 
original hypothesis was apparently correct in 
that a linear correlation was found between the 
disregistry of the coherent § and 81 lattices and 
precipitation hardening. Furthermore, it was 
illustrated that the increment of hardening from 
replacing Al by element X was proportional to 
the atomic diameter oversize of element X 
over Al. 








Finally, Dr. Decker illustrated how Ti-+ Al 
hardening has been superimposed on the Fe-Ni 
martensitic reaction by C. G. Bieber of Inter- 
national Nickel Co.’s research laboratory. This 
has yielded a series of alloys exemplified by the 
25% Ni steel which can be heat treated from a 
soft workable alloy to a high strength level. 
(Reported by Louis Ianniello). 


Crystal Growth and 


Stress Corrosion 


EARL A. GULBRANSEN, ADVISORY engineer, Re- 
search Laboratories, Westinghouse Electric 
Corp., discussed “Crystal Growth and Stress 
Corrosion” at a meeting in Richmond. He indi- 
cated that several theories have been developed 
for explaining stress corrosion behavior, but that 
only in recent years has direct evidence been 
presented which shows what is happening in the 
early stages on a nearly atomic scale. 

A corrosion study which has baffled scientists 
up to the present day was that of an iron column 
in Delhi, India. This six-ton column has resisted 
corrosion for almost 17 centuries. Guesses cur- 
-ent at various times were that cinders or oxides 
had been worked into the metal; some special 
element had been added; the column had been 
anointed with ghee (butter from a sacred cow) ; 
and the dry climate. Samples of the iron taken 
to England soon rusted. It is now generally 
thought that moisture is necessary for rapid 
corrosion and that the dry atmosphere in Delhi 
had preserved the column. 

Current thinking on the corrosion of iron in 
moist atmosphere indicates that it involves 
localized chemical attack. It is probably electro- 
chemical in nature, and thus selective in re- 
activity with different metals. It is also quite 
selective with respect to attack on grain and 
subgrain boundaries, precipitated phases, dis- 
location arrays and localized stresses. Orientation 
of the attacked phase is also important. 

Dr. Gulbransen presented some electron micro- 
scope observations which he has made during 
corrosion studies involving gas phase reactions. 
With this technique the sites as well as the prod- 
ucts of corrosion are preserved. The corrosion 
products are not dissolved, as is often the case 
when using liauid media. 

Initiation of localized corrosion in oxidation 
is indicated by the formation of whiskers, whose 
characteristic appearance depends upon the metal 
and reaction conditions. For example, whiskers 
formed on Armco iron in dry oxygen are approx- 
imately 100-200A° in diameter and may grow to 
lengths up to 500.000A°. When this same mate- 
rial is corroded in argon with 10% water vapor, 
thin blade-shaped platelets form. Furthermore, 
whiskers can change to platelets when water 
vapor is added, but platelets cannot become 
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whiskers. Cold work prior to exposure in dry 
oxygen produces large rounded platelets on 
Armco iron. Nitrogen, as an impurity in iron, 
increased platelet activity in an atmosphere con- 
taining water vapor but did not affect the be- 
havior in dry oxygen. 

Angular oxide crystals were formed on stain- 
less steels in dry oxygen. Large rounded platelets 
formed when this material was strained prior to 
corroding in a wet oxygen environment. 

These whiskers-.and platelets are approx- 
imately 30 interatomic planes in thickness, which 
is about the distance over which dislocation dis- 
turbances are found. Dr. Gulbransen postulated 
that nucleation sites must be aligned by stress 
or impurities and that platelet formation devel- 
ops as a result of this alignment. Random orienta- 
tion is conductive to whisker formation. In some 
manner, the presence of water vapor causes 
whiskers to form platelets and platelets to become 
strongly oriented. Dr. Gulbransen has associated 
the sites for stress corrosion with the formation 
of these large oxide platelets. (Reported by W. W. 
Berkey). 


Bright Hardening and Brazing 


of Stainless Steels 


“BRIGHT HARDENING AND BRAZING of Stainless 
Steel” was discussed at Hartford by Frederick 
C. Schaefer, sales manager, American Gas Fur- 
nace Co. 

Mr. Schaefer described batch and shaker-type 
equipment available for bright hardening, call- 
ing attention to the fact that the same type of 
furnace used to anneal austenitic stainless is 
also used to harden the martensitic type. Cracked 
ammonia and dry hydrogen are commonly used 
for atmospheres. Occasionally, rare gases, such 
as argon and helium, are used for atmospheres, 
but their cost is usually very high and they are 
not very effective in maintaining brightness. 

The importance of careful atmosphere control 
was emphasized. Low dewpoint and freedom 
from oxygen are important for successful bright 
hardening. Various methods and devices for 
monitoring dewpoint and atmosphere quality 
were covered. 

It was pointed out that the furnace container 
must be completely sealed and free of leaks. 
Leakage points which permit the atmosphere to 
escape simultaneously allow contaminants to leak 
into the chamber. Contamination in the oil bath 
used for quenching may produce discolored work. 
This problem is reduced by taking the necessary 
steps to minimize contamination, and, in some 
cases, by bubbling nitrogen through the bath to 
remove dissolved impurities. (Reported by F. M. 
Lister.) 
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1 hermodynamic Applications 


C. L. MC CABE, HEAD, Department of Metallur- 
gical Engineering, Carnegie Institute of Tech- 
nology, presented the annual Pittsburgh Night 
Lecture of the Pittsburgh Chapter on “The 
Application of Thermodynamics to Industrial 
Processes’’, 

Prof. McCabe first discussed the current status 
of utilizing thermodynamic data in the prediction 
of the concentrations of components in the phases 
present in industrial furnaces. He noted that in 
gas-metal systems it is possible in many cases 
to calculate quantitatively gas solubility in com- 
plex metallic solutions providing industrially 
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useful information. However, in slag metal 
equilibrium calculations, the lack of data and 
the mathematical complexity of handling the 
activity co-efficient makes the problem of pre- 
dicting industrially useful information on a 
broad scale virtually impossible of solution. The 
work of Lillie of U. S. Steel on sulphur partition 
in the openhearth was cited as the best example 
of what we can do in this area at the present 
time. 

The application of the heat balance, materials 
balance and a consideration of the engineering 
kinetics was pointed out as a most fruitful 
avenue for industrial research. The great value 
of the heat balance was demonstrated by refer- 
ence to the work of Philbrook on the pneumatic 
processes, Larson on the openhearth and the 
Jones and Laughlin group on the blast furnace. 

Prof. McCabe then discussed the great help 
which thermodynamics can give in understanding 
kinetic processes in industrial furnaces. The 
foaming of slags and the distillation of zinc were 
given as examples of this application of thermo- 
dynamics. (Reported by A. E. LaMarche for 
Pittsburgh). 
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How Titanium 
Is Used in the 


Aircraft Industry 








T. W. Lippert, Titanium Manufacturing Co. of America, Spoke on 
“Titanium’s Use in Aircraft” at an Upper Ohio Valley Meeting. 
Shown are, from left: Earl Neeb, plant manager, Titanium Manu- 
facturing Co.; Mr. Lippert; and Frank Norris, Wheeling 

Steel Corp. 


TITANIUM’S EXTENSIVE USE IN aircraft is a 
fantastic achievement, compressing into five or 
six years the accomplishments that require a 
generation of normal metallurgical development. 

Ingots went from 1 lb. to 5 tons; vacuum melt- 
ing and annealing were proved feasible produc- 
tion operations; inert-gas chamber welding be- 
came routine. These contributions of titanium, 
stated T. W. Lippert, director of marketing for 
Titanium Metals Corp. of America, addressing 
the Upper Ohio Valley Chapter, have had a pro- 
found effect on metallurgy and metalworking in 
general. 

It should be so. Titanium is a metallurgist’s 
metal. It was developed by metallurgists for 
metallurgists. Since its price has always been 
comparatively high, demands placed on titanium 
have been exacting. These demands were met by 
an industry which, in three years, was producing 
some of the most precise metal products ever 
known. 

The price history perhaps best shows how 
solid the metallurgical contributions really were, 
Mr. Lippert added. In five years, prices of tita- 
nium mill products declined more than 50%. 

Metallurgists developed the metal, now it is 
up to the businessmen to develop markets. 

Pointing out that ‘any one of a half-dozen 
companies could supply the present market de- 
mands”, Mr. Lippert added that manned and un- 
manned airborne systems and the chemical proc- 
ess industry would account for the bulk of the 
titanium market in the immediate future. Other 
markets will open as titanium’s prices enable it 
to advance into less sophisticated areas. 

Mr. Lippert, former editor of Iron Age maga- 
zine and the first employee of TMCA, helped 
organize the company in 1950. At that time, he 
said, industrialists were skeptical of the new 
industry’s chances for survival. Despite its many 
problems, Mr. Lippert said, we consider tita- 
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nium’s foundations firm. The metallurgists, not 
the industrialist, laid those foundations. 

In a question session following his talk, Mr. 
Lippert said that Russia is probably the most 
active foreign country developing titanium, with 
England, Japan, France and Germany working 
in the field. (Reported by R. L. LaVaughn for 
Upper Ohio Valley Chapter). 


Beryllium and Other Light 
Metals in Atomic Energy 


“BERYLLIUM AND OTHER LIGHT Metals in 
Atomic Energy” was the title of a talk before 
the Ontario Chapter by E. C. W. Perryman, 
assistant director, Chemistry and Metallurgy 
Division, Atomic Energy of Canada Ltd. Light 
metals are considered for use in the construction 
of natural uranium power reactor cores pri- 
marily because of their very low neutron absorp- 
tion cross sections (low neutron absorption 
probability). It is this factor which determines 
the feasibility of natural uranium fueled reactors 
in the first place, and which controls the extent 
of fuel burn-up and the economy of the operation. 

For the light metals, aluminum, magnesium 
and beryllium, the absorption cross sections have 
the values 0.21 x 10°?4em?2, 0.05 x 10-°4em? and 
0.009 x 10°4cm?, respectively, and these are to 
be compared with the values for the heavy metals 
—zirconium with 0.18 x 10-?4cm? and stainless 
steel with 3.1 x 10°?4cm?. While stainless steel 
is compatible with most coolants now considered 
for pressure tube reactors, its high cross section 
limits its use to enriched fuel systems and so is of 
little use to the Canadian program. Zirconium, 
on the other hand, has a lower cross section than 
aluminum and because of this it is economical 
to use it in the 200-megawatt CANDU reactor 
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in spite of the fact that it costs 100 times more 
than aluminum. 

Aluminum has been widely used for fuel 
sheathing and constructional purposes in re- 
search and production-type reactors but its use 
in water-cooled power reactors is severely re- 
stricted due to its high susceptibility to inter- 
granular corrosion in the typical operating range 
of 260-300°C. Improved corrosion resistance in 
an alloy containing 2% nickel and 0.5% iron has 
been obtained, but the alloy is still inferior to 
zirconium alloys in respect to corrosion resist- 
ance and strength. Considerable promise for 
aluminum, particularly in the aluminum AI.O; 
and aluminum-iron dispersion-type alloys, is 
found in the design of organic cooled reactors, 
although some difficulty is presented by the rela- 
tive lack of ductility in the aluminum AI,0; al- 
loys. Aluminum-rich plutonium alloys show prom- 
ise for future designs as sufficient plutonium by- 
product of the power program starts to become 
available. 

Because of magnesium’s poor corrosion resist- 
ance in high-temperature water, its use for fuel 
sheathing is restricted to COQ.-cooled, natural 
uranium metal fueled reactors of the type being 
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built in the United Kingdom and France. It has 
a very low absorption cross section and is com- 
patible with uranium metal and CO, up to 450°C. 
The alloy, Magnox, with small additions of alu- 
minum and beryllium, has good oxidation resist- 
ance but is somewhat subject to grain boundary 
cavitation under the strain caused by uranium 
swelling. Magnesium-zirconium and magnesium- 
zine-zirconium are somewhat better in this re- 
spect. 

Beryllium has the lowest absorption cross sec- 
tion of all metals and is therefore very attractive 
for use in natural uranium reactors. While 
having good high-temperature strength and a 
high modulus of elasticity, beryllium (as fabri- 
cated) lacks three-dimensional stability, is highly 
toxic and, in use, is subject to helium poisoning, 
which tends to produce a decrease in ductility 
over that normally caused by neutron irradiation. 
While there are great technological problems in 
the production, fabrication and handling of this 
metal, they do not seem to be insurmountable. 
It therefore appears likely that, in the long run, 
beryllium will play an important part in up- 
grading the competitive position of nuclear 
power. (Reported by J. S. Kirkaldy.) 


The Metals Engineering Institute, Home-Study Division A.S.M., 
Completed a Successful Experiment in Group Instruction the 

Week of June 6. The 15-lesson course “Heat Treament of Steel’ 
which usually requires nine months home study, was conducted in 
one week at A.S.M. Headquarters. Pictured at right is A. deS. 
Brasunas, M.E.I. director, and Lewis W. Berger, training supervisor, 
is standing, center. Students, from left, are: Paul Masterson, 
Lakeside Steel Improvement Co., Cleveland; Jack H. Wilson, Com- 
mercial Shearing and Stamping Co., Youngstown; Eduardo Marcos 


and George Conzolez, Ciudad Sahagem, Hudalgo, Mexico; R. T. 
Smith and J. E. Robertson, Grand Rapids Commercial Heat Treating 
Co., Mich; and C. R. Derhammer, Lakeside Steel Improvement Co. 
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EMPLOYMENT 
SERVICE BUREAU 


Operated on a no-charge basis for A.S.M. members in good standing. 
Ads are limited to 50 words and only one insertion of any one ad. Ad- 
dress answers to: Box No., American Society for Metals, Metals Park, 


Novelty, Ohio, unless otherwise stated, 





POSITIONS OPEN 
Midwest 


METALLURGICAL ENGINEER: Graduate. 
Experience in low-alloy and austenitic high- 
temperature alloys preferred, but will consider 
recent graduate. Assignment in process con- 
trol laboratery of major automotive parts 
manufacturer. Work covers forging, cold 
forming, heat treating methods. $6500-$9609. 
Cleveland area. Box 7-5. 


FOREMAN: For wire drawing department. 
Metallurgical experience desirable. Write to: 
Wisconsin Wire Works, P.O. Box 767, Apple- 
ton, Wis. 


METALLURGIST: Production experience, 
preferably in stainless steel wire drawing. 
Write to: Wisconsin Wire Works, P.O. Box 
767, Appleton, Wis. 


METALLURGICAL ENGINEER: Excellent 
opportunity for man 30-45 with nonferrous 
education and experience to work into top 
management position in live company operat- 
ing two foundries. Box 7-10. 


METALLURGICAL ENGINEER: _ Recent 
graduate with basic knowledge in metallurgy to 
specialize in the field of high-temperature, 
abrasion and corrosion-resistant alloys produced 
in investment castings, sand and shell castings, 
welding rod, wrought products and specialty 
items. Position open in metallurgical control 
with duties to include production heat treat- 
ing, metallography, specifications and trouble 
shooting. Box 7-15. 


METALLURGISTS: (a) Recent graduates 
(b) metallurgical engineer with 3-5 years re- 
lated experience. Will conduct programs re- 
lated to solution of metallurgical production 
mill problems on nonferrous corrosion-resistant 
and high-temperature alloys. Manufacturer of 
all forms of wrought nickel and cobalt-base, air 
and induction vacuum melted alloys. Generous 
savings plan and other employee benefits. 
Box 7-20. 


PHYSICAL METALLURGIST: Opportunity 
in large Western Pennsylvania research and 
development organization for recent B.S. or 
M.S. graduate having sound educational back- 
ground in physical metallurgy. Applicants 
with knowledge of X-ray diffraction and 
metallography preferred. Experience desirable 
but not essential. Reply giving complete infor- 
mation and salary requirements. Box 7-25. 


RESEARCH METALLURGIST: Opportu- 
nity with large Western Pennsylvania research 
an |.development organization for Ph.D. with 
experience. Physical metallurgy research on 
the effect of chemical composition, hardenabil- 
ity, heat-treating variables and microstructure, 
including grain boundary constituents, on de- 
sired properties of alloy steels. Reply giving 
complete information and salary requirements. 
Box 7-30. 


CERAMIC ENGINEERS: One to five years 
experience in the application of refractories 
of all types, preferably in the iron and steel 
industry, to work with an expanding refrac- 
tory application, control and development or- 
ganization in a large and extremely diversified 
iron and steel producing facility. Openings 





Openings in: 


nium scrap recovery. 


fidential handling assured. 





Metallurgical Engineers 


or 
Metallurgists 


Challenging professional opportunity in atomic energy field. Suburban lo- 
cation. New large feed material uranium processing plant—27 miles west 
of St. Louis. BS or MS degree and up to 4 years’ experience desired in re- 
lated fields such as extrusion, physical metallurgy, thermite reduction, etc. 


Metal Fabrication—Extrusion of uranium metal. Duties will 
include development and production technology programs. 


Physical Metallurgy—Planning and carrying out research 
and development projects dealing with the heat treatment 
of uranium metal and properties of uranium. 


Metal Reduction—Uranium reduction operations and ura- 


Interesting technical problems, excellent benefit programs, generous support for advanced 
education, and liberal relocation expense coverage. Modern well-equipped facilities, growth 
potentia!, and stimulating professional atmosphere. 


Please send resume outlining education, work experience, and salary requirement. Con- 


Salaried Personnel Manager 
Uranium Division 
Mallinckrodt Chemical Works 


Post Office Box 472 
Saint Louis, Missouri 





available for graduate ceramic engineers, or 
other engineers with experience in this field 
who have a working knowledge of refractory 
applications and control in blast furnaces, 
various steel producing processes and rolling 
mills. If you desire a challenging opportunity 
for professional growth and advancement in 
this and other fields, send complete résumé. 
Box 7-35. 


METALLURGIST (NUCLEAR POWER 
PLANT): B.S. degree in metallurgical engi- 
neering with five years metallurgical experi- 
ence required. Nuclear power plant experi- 
ence helpful. Recommend, specify and plan 
development of materials, fabrication tech- 
niques and testing methods for reactors and 
associated equipment. Gather, analyze and 
adapt data and information gained from com- 
petitors and government laboratories engaged 
in research and development, and the manu- 
facture of reactors and associated equipment. 
Maintain functional contact with subcontrac- 
tors and government agencies on materials, 
fabrication techniques and inspection methods. 
Carry out research and development programs 
on materials and fabrication techniques for 
reactors and associated equipment. Send com- 
plete résumé and salary requirements in con- 
fidence to: G. Y. Taylor, Administrative Per- 
sonnel Services, Aleo Products, Inc., Schenec- 
tady 5, N.Y. 


Southwest 


SALES ENGINEER: Texas and New Mexico 
territory. Manufacturers’ agent needs addi- 
tional man to handle sales of top-quality elec- 
tric and fuel-fired furnaces for heat treating 
and melting, ovens and special laboratory fur- 
nace equipment. Also vacuum melting and an- 
nealing units. Salary plus overage. Send com- 
plete résumé, availability, etc. Box 7-100. 


Canada 


RESEARCH ASSISTANTSHIPS: Graduate 
students required for research on magnetic 
alloys with credit towards M.S. in metallurgi- 
cal engineering, fall 1960. Write to: Chairman, 
Dept. of Metallurgical Engineering, Queen’s 
University, Kingston, Ont., Canada. 


POSITIONS WANTED 


METALLURGIST: B.S. degree, age 35, mar- 
ried, two children. Twelve years ferrous and 
nonferrous laboratory experience with failure 
analysis problems and specifications. Desires 
responsible materials control position. New 
Jersey area preferred. Box 7-40 


METALLURGIST: Indian, age 36, married, 
M.S., Ph.D. degrees in engineering, Columbia 





PHYSICAL METALLURGIST 
—RESEARCH 


Education in metallurgy, adaptability, 
initiative are requirements. Established, 
medium size company, well equipped lab- 
oratories in pleasant town, Eastern Pennsyl- 
vania. Opportunity to participate broatly 
in research effort. Salary according to de- 
grees and experience. Research and devel- 
opment on new products in fields of metal 
powders, die casting, rolling, galvanizing, 
corrosion. Reply in confidence to 


RESEARCH DEPARTMENT 
* THE NEW JERSEY ZINC CO. 
(OF PA.) 


PALMERTON, PA. 








ATOMIC PERSONNEL, INC. 
WRITE FOR 


A NATIONAL 
APPLICATION 
OR SEND ata: + Tamed 
RESUME NUCLEAR FIELD 
e o 
NO CHARGE TO 
CONFIDENTIAL INDIVIDUALS 
HANDLING 


Suite 1207-J, 1518 Walnut St., Phil. 2, Pa. 
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Expanding the Frontiers of Space Technology 


Lockheed Missiles and Space Division is conducting fundamental work 
in thermal-protection systems for missile and space vehicles and other 
extended research and development studies in materials and processes. 
Facilities are located in the Stanford Industrial Park at Palo Alto on the 
beautiful San Francisco Peninsula — one of the choicest living areas in 
the nation. 

Inquiries are invited from experienced metallurgists for the following: 


PHYSICAL METALLURGY 

Advanced degree required with experience in 
modern experimental techniques and research. 
For responsible position in basic and applied 
research in metallurgical behavior and mecha- 
nisms concerning high temperature and advanced 
missile materials with interest in metal physics; 
deformation and fracture; phase equilibria; trans- 
formations; or diffusion. 


METALLOGRAPHIC RESEARCH 


B.S. or M.S. with minimum 3 years’ experience 
in metallography as related to X-ray diffraction, 


POWDER METALLURGY— CERAMICS 


Advanced degree required with strong back- 
ground in the basic sciences. To conduct basic 
and applied studies in refractory metals; dis- 
persed phase systems; fiber metallurgy; ceramics 
and thermal protective materials systems. 


DIFFRACTION RESEARCH 

Advanced degree required with background suit- 
able for X-ray and electron diffraction research 
and studies in single crystals; point defects; para- 
meter measurements; pole figure determinations; 
phase equilibria and high temperature trans- 
formations. 





phase equilibrium relationships, and properties. 


Positions are also available for research laboratory technicians. 


Engineers and Scientists — Such programs reach far into the future and deal 
with unknown and stimulating environments. It is a rewarding future with 
a company that has an outstanding record of progress and achievement. If 
you are experienced in any of the above areas, or in related work, we invite 
your inquiry. Please write: Research and Development Staff, Dept. G-51, 
962 W. El Camino Real, Sunnyvale, California. U.S. citizenship or existing 
Department of Defense industrial security clearance required. 


Lochheed if MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air Force AGENA Satellite in the DISCOVERER, 
MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA « ALAMOGORDO, NEW MEXICO e HAWAII 
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BERNARD 

S. LEMENT 
HAS WRITTEN 
FOR YOU... 


DISTORTION IN 
TOOL STEELS 


A NEW BOOK PUBLISHED BY AMERICAN SOCIETY FOR METALS 


Distortion in Tool Steels is a practical, easy-to-read book exploring the 
size and shape changes in tool steels which occur during and after processing. 

Readers will benefit greatly from the experience of its author. Dr. Le- 
ment’s background includes both theoretical and practical work in this field 
and in this book he has sorted the most useful data yet assembled on this 
expensive problem to industry. His comprehensive knowledge has resulted in 
this first-of-its-kind book for metals and materials engineers, tool engineers, 
designers, heat treaters, machinists, mechanical engineers and inspectors. 

Dr. Lement places particular emphasis on methods of heat treatment 
that are necessary for precise dimensional control. The problems encountered 
in the production of tool steel parts with extreme tolerances (cutting tools, 
dies, gages, ball bearings, valves, etc.) are treated in detail. 

Also, how to prevent significant changes in finish dimensions during 
storage or under normal service conditions is discussed. How to minimize or 
eliminate costly finish machining operations by scientific dimensional control 
is thoroughly explored. 

Tables, drawings, charts and graphs highlight the book’s eight chapters: 





1. CAUSES OF DISTORTION 5. HARDENING 

2. MEASUREMENT OF DIMENSIONAL CHANGES 6. COLD TREATING 
3. CALCULATION OF SIZE CHANGES 7. TEMPERING 

4. CONTROL OF DISTORTION 8. AGING 


If you are directly or indirectly related to the manufacture of tool steels 
or tool steel parts, Distortion in Tool Steels is a work of great importance. 
Dr. Lement writes to the men responsible for tool steel performance. His book 
represents an opportunity to become fully informed on size and shape changes 
in tool steels. Order your copy today. 


ORDER WITH THIS COUPON 


Distortion in Tool Steels—173 P.—8 chapters—illustrated—red cloth cover—6” x 9”—published by 
American Society for Metals—written by Dr. Bernard S. Lement—$10.00 per copy. 


Please send me _____ 





copy(s) of Distortion in Tool Steels 




















Name eae re 

Wi AMERICAN 
Company __________ SOCIETY 
at, ret FOR 
City Zone State METALS 
Enclosed find $__....._..-__ Or: Bill me (] __ Bill Company [] Metals Park —..Novelty, Ohio 
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University. Twelve years experience i steel 
industry and university research. Also visiting 
omarer at Indian university. At prese: _ tech- 
nical officer, quality control, } large steel fac- 
tory in India, recommended. for assistant chief 
metallurgist. Interested in research in univer- 
sity or industry. Available January 1962 for 
5 to 10 years. Box 7-45. 


METALLURGICAL ENGINEER: B.S. and 
M.S. degrees, married, veteran, age 31. Four 
years light metals research, mostly in castings 
field. Diversified experience in summer em- 
ployment, part-time employment and Army. 
Desires position closer to production or with 
some customer contact. Will relocate but pre- 


76 


fers Midwest. Résumé on request. Box 7-50. 


MANAGERIAL  METALLURGIST: Ad- 
vanced technical and management degrees. Ten 
years technical and administrative line ex- 
perience in nuclear industry, applicable to any 
industry. Desires responsible managerial posi- 
tion. Background includes effective work with 
production, engineering and sales through ac- 
tivity in development. Résumé on request. Box 
7-55. 


METALLURGIST: B.S., age 37. Eleven years 
diversified experience in steel industry, re- 
search and high-temperature alloys including 
refractory metals. Has very broad engineering 
and technical background in related fields. Five 
years in responsible supervisory position in- 
volving direction of large metallurgical de- 
partment with staff responsibilities to top man- 









ie jon On 


agement and diversified customer contact on 
the technica! level. position in South 
or Southwest in production, research or tech- 
nical sales with advancement opportunity. De- 
tailed résumé on request. Box 7-60 


METALLURGICAL ENGINEER: Married, 
family, age 48. Twenty-five years with leading 
American specialty steel producer. Experienced 
all phases mill metallurgical and laboratory 
work and investigation of customer processing 
problems at customers plant and at mill. Bar 
and sheet stainless, tool and titanium. Now 
general supervisor metallurgical control. De- 
sires position in applied research or develop- 
ment work in mill. Box 7-65. 


PHYSICIST: B.S., age 33, married, family. 
Ten years progressive research experience 
(X-ray, electron diffraction, optical, electron 
microscopy, metallography, etc.), emphasis on 
high-temperature materials, metals and _ in- 
organic solids, Supervisory experience, research 
program proposals, publications and patents. 
Box 7-70. 


METALLURGIST: B.S. degree, age 25, 
single. Two years varied nonferrous experience 
in quality control, drawing and rolling pro- 
cedures, applied research, mechanical and 
physical testing and manufacturing problems. 
Desires position utilizing background. Will 
relocate anywhere in U.S. or overseas. Résumé 
available. Box 7-75. 


EXPERIMENTAL STRESS ANALYST: B.S. 


ELECTRIC” : 









Heat 


Creating 
Equipmen 


For any of these materials 
ALUMINUM e COPPER ¢ BRASS 


MALLEABLE STAINLESS ¢ STEEL 





“/ IRON 
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Metallurgists 
and 
Engineers 


Reactor Materials. Investi- 
gation and analysis of me- 
chanical and physical prop- 
erties of nuclear fuels and 
materials for high tempera- 
ture reactors. Development 
of ferrous and non-ferrous 
alloys. 


Fuel Element Engineering. 
Complete analysis and de- 
sign of fuel elements in- 
cluding nuclear, thermal, 
material, mechanical and 
cost analyses. Theoreticai 
determination of creep and 
stress under all operating 
and fuel handling condi- 
tions. Environmental and 
non-destructive testing. 


Fuel Fabrication. Develop- 
ment of equipment and proc- 
esses for fabrication and 
assembly of fuel elements. 
Develop melting, alloying, 
forming, welding and join- 
ing processes for new alloys 
and ceramic materials. 

Corrosion Research. Corro- 
sion and heat transfer re- 
search on new materials and 
advanced liquid metals at 
elevated temperatures. 


Hot Cells. Design and devel- 
opment of hot cell equip- 
ment and processes. Remote 
handling of radioactive ma- 
terials, especially metallur- 
gical and physical testing. 
Irradiation Experimentation. 
Design and conduct irradia- 
tion experiments on reactor 
fuels over wide range of 
radiation and temperature 
conditions, including simu- 
lation of conditions expected 
in full scale power reactors 
Development of equipment 
and techniques for post- 
irradiation testing and eval- 
uation of these experiments. 


For specific details write: 

Mr. D. G. Newton, Personnel 
Office, Atomics International, 
8900 DeSoto Avenue, Canoga 
Park, California. 





ATOMICS 
INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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in metallurgical engineering, age 26, family. 
Currently handling experimental stress analysis 
and metallurgical probl for developr t 
testing group of large company. Experience 
with strain gages (static and dynamic work) 
and Stresscoat. Desires to become affiliated 
with small progressive company in _ experi- 
mental stress analysis field. East or Midwest 
preferred. Résumé on request. Box 7-80. 





CHEMICAL-METALLURGICAL PROCESS 
DEVELOPMENT ENGINEER: Specialist in 
ferrous, nonferrous and industrial mineral 
extraction and processing. Considerable ex- 
perience in process development and produc- 
tion management. Could take full charge of 
new chemical process development to plant 
design and operation. Location, anywhere in 
Canada or the U.S. Box 7-85. 


DEVELOPMENT MANAGER OR TECH- 
NICAL EXECUTIVE: Twenty years diversi- 
fied experience in responsible metallurgical 
positions. Experience encompasses steel melt- 
ing, rolling, laboratory supervision, heat treat- 
ing, welding, plant fabrication practices and 
coatings. Large experience in wire and wire 
products, ferrous and nonferrous metallurgy, 
toolsteels, heat treatment, fabrication prac- 
tices, joining, bonding, etc. Holder of impor- 
tant patents. Presently chief metallurgist for 
a multiplant concern making exacting prod- 
ucts. Prefers Midwest or East. Box 7-90. 


RESEARCH METALLURGIST: Fourteen 
years in applied and basic research, including 
eight years as supervisor of programs on active 
metals, involving alloy development, melting 
development, heat treatment, protective coat- 
ings, corrosion, metallography and _ special 
processing. Several papers and patents. Age 
38, family, B.S., M.S., Ph.D. degrees in metal- 
lurgy. Desires growing responsibilities and a 
better opportunity to apply imagination, knowl- 
edge and initiative. Location, salary and size 
of organization of secondary importance. Box 


SENIOR RESEARCH OR MANUFACTUR- 
ING METALLURGIST: At staff or super- 
visory level, with growth organization. Present 
salary $900 per month. Age 36. Total metal- 
lurgical experience 12 years, with 4% years in 
reactive metals research and 3% years in nu- 
clear fabrication metallurgy. South or Mid- 
west location preferred. Resume _ mailed 
promptly on request. Box 7-120. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 27, married. Five years experience in 
quality control department of integrated steel 
mill. Desires position in development of rare 
earth metals or vacuum melted alloys. Prefers 
Western United States. Box 7-105. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 44, married, family. Twenty years 
experience in ore concentration, smelting, 
metal fabrication, metallurgical and chemical 
laboratories, supervisory capacity. Presently 
materials and components engineer on metals, 
metal finishes, fasteners, government specifica- 
tions and standards for large company working 
with government contracts. Wants permanent 
position in Florida Coastal Region. Box 7-110. 


X-RAY DIFFRACTION METALLURGIST: 
In charge X-ray diffraction in large metallurgy 
department. Recent graduate courses in phys- 
ics, math, advanced X-ray diffraction at Illinois 
Institute of Technology. B.S. in metallurgy, 
1940. Graduate work under fellowship. Pub- 
— articles on aluminum metallurgy. Box 


LIBRARIAN OR REFERENCE LIBRAR- 
IAN: Varied metals and engineering experi- 
ence. Has organized and set up three new 
labraries. Particularly interested in reports 
and special materials. Prefers West or South- 
west. Box 7-125. 





H. W. L. PHILLIPS 


Annotated Equilibrium Diagrams 
of Some Aluminium Alloy Systems 


(Institute of Metals Monograph No. 25) 


oA) IL IL AL 


STEEL STEEL STEELSTEELSTEEL 


WELDING ENGINEER: University gradu- 
ate, registered professional engineer, nine years 
experience in welding metallurgy and design 
for pressure vessels, liquid oxygen tanks, atomic 
reactors, heat exchangers, etc. Research on ex- 
otic materials and supervision of all welding 
processes. Presently in charge of welding, heat 
treating, X-ray and testing laboratory, also 
supervision of process equipment production. 
Qualified to take complete charge of welding 
engineering and research, if necessary to super- 
vise complete plant production. Desires man- 
agement level position offering challenge and 
scope for advancement. Box 7-130. 


METALLURGICAL ENGINEER: B.S., M.S. 
degrees in metallurgical engineering, age 36. 
Ten years industrial experience, much at su- 
pervisory level. Good background in refractory 
metals and specialized alloys, three years in 
South America. Desires responsible position 
with progressive company developing and di- 
recting technical program. Location is imma- 
terial. Box 7-135. 


METALLURGY TEACHER: M.S. degree in 
metallurgy. Four years experience in industrial 
research on casting and thermodynamics. Qual- 
ity control experience. Trained under eminent 
metallurgist. Several publications and patents. 
Industrial education experience. Age 25. Re- 
sume on request. Box 7-140. 


MECHANICAL METALLURGIST: M.S. de- 
gree, married. Ten years diversified experience 
in production and research including welding 
and joining of high-temperature alloys, powder 
metallurgy, mechanical testing and metallogra- 
phy. Last five years in supervisory capacity. 
Resume on request. Box 7-145. 


CORROSION SPECIALIST: Heavy experi- 
ence in chemical plant corrosion problems and 
their laboratory evaluation. Supplementing 
prior background in metal finishing. Chemical 
engineering degree. Also additional limited 
metallurgical training. Well versed in prepara- 
tion of technical reports. ‘“Forty-plus”, mar- 
ried, family, citizen. Write: P.O. Box 6628, 
Philadelphia 49, Pa. 


RESEARCH METALLURGISTS 


Continuing a program of gradual expansion of facilities and 
personnel, the J&L Research Division is interested in employ- 
ment inquiries from engineers who are considering an employ- 
ment change now or in the near future. Plans have recently 
been approved to make a significant addition to laboratory 
and shop space within the next year. 





90 P., numerous diagrams. 
Cloth Covers ($4.65), Postage Free 


This monograph consists of annotated equilibrium dia- 
grams of the aluminium-rich parts of 20 binary and 12 
ternary alloy systems (Al-Ag, Al-B, Al-Be, Al-Bi, Al-Co, 
Al-Cr, Al-Cu, Al-Fe, Al-Mg, Al-Mn, Al-Na, Al-Ni, Al-Pb, 
Al-Sb, Al-Si, Al-Sn, Al-Ti, Al-W, Al-Zn, Al-Zr; Al-Cu-Fe, 
Al-Cu-Mg, Al-Cu-Mn, Al-Cu-Si, Al-Fe-Mg, Al-Fe-Mn, 
Al-Fe-Ni, Al-Fe-Si, Al-Mg-Si, Al-Mg-Zn, Al-Mn-Si and 
Al-Ni-Si). 

In each case the published literature has been care- 
fully assessed, and what are regarded as the most re- 
liable results are presented in a series of diagrams 
with critical notes and references. 

The author has been associated for many years with 
the Research Laboratories of The British Aluminium Co., 
Ltd., and has himself been responsible for a good deal 
of work on the constitution of aluminium alloys. 


The monograph is an indispensable reference book 


Openings presently exist in the following areas: process 
metallurgy, physical metallurgy, metal working, corrosion, alloy 
development, electrical steels, ore beneficiation and agglom- 
eration. 


Inquiries are welcomed from men with Ph.D., M.S. or B.S. 
degrees, with or without industrial research experience. When 
it appears to be mutually desirable, interviews are arranged 
in Pittsburgh. 


Excellent opportunity exists for professional development 
and personal advancement in the research field or in technical 
functions related to production and sales. Continuation of edu- 
cation through attendance at evening classes at Carnegie 
Institute of Technology and the University of Pittsburgh is 
encouraged by the J&L Employee Educational Assistance plan. 


If you are interested, send a complete resume in 





for all concerned with aluminium alloys. 


confidence to 


direct from: 


17 Belgrave Square 





Copies may be obtained through booksellers or 


THE INSTITUTE OF METALS 
London, S.W.1, England 
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RESEARCH AND DEVELOPMENT DEPARTMENT 


Jones & Laughlin Steel Corporation 


900 Agnew Road, Pittsburgh 30, Pennsylvania 


J. A. Hill 
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REACTOR METALLURGISTS 


Sought by Battelle Memorial Institute 


To men qualified by graduate degree or working 
experience, we offer both ideal facilities and excellent 
living and working conditions. Battelle’s Nuclear Re- 
search Center is part of America’s leading research 
organization, located in a cultured, metropolitan city. 


“Across-the-board” nuclear research at Battelle gives 
you the opportunity to broaden your background— 
to work in areas of greatest interest to you. Outstand- 
ing benefits program, exclusive sponsored research, 
pleasant team relationships add up to a most desirable 
position if you qualify. 

Areas we wish to cover: melting and casting reactor 
materials, fuel element fabrication, physical metallurgy, 
alloy development, and irradiation damage. 


Write for full information and for the answers to 
any specific questions to: 


L. G. HILL 
Reactor Metallurgy 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue Columbus 1, Ohio 











from paper to steel Z 


aDillon 
UNIVERSAL TESTER ian e 


will test them all! 


Whether you are working with metal, 
plastics, wire, rubber, springs, etc., an 
inexpensive DILLON Tester will make 
hundreds of accurate checks daily in 
your shop. Universal! Operates in ten- 
sile, compression, transverse or shear. 
Handles round, flat or special shapes. 
Two different machines — Model M for 
low strength materials between 0 and 
300 Ibs., and Model L for materials up 
to 125,000 Ibs. PSI tensile. Hand . 
wheel operated or motorized. Wide en Wine 
range of gripping fixtures. 4 
Model L at right shown 
on stand. 7 inter- 
changeable gauges 
provide wide range. 
Allequipped with max. 
indicator. Model M at 
left is pendulum type. 
Has 5 scales. Meets 
ASTM & Fed. specs. 
Write TODAY 

for brochures and 
LOW price schedule. 


Wc‘D lon & C0. INC 




































14628 Keswick Street LM-28 


Van Nuys 26, California 


JULY 1960 
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Nuclear Scientists, 


Engineers & Mathematicians: 


“A man’s mind 
stretched by a new idea 


can never go back 


--- OLIVER WENDELL HOLMES 


The collective ‘“‘mind” of The Knolls 
Atomic Power Laboratory has been stretched 
to new dimensions frequently by such milestone 
achievements in reactor technology as the Triton 
twin-reactor propulsion system, the sodium- 
cooled reactor system for Seawolf and the de- 
velopment of a number of unique critical assem- 
blies for applied research and experimental 
programs. 


Exploratory work, now underway, again 
calls for reactor engineers and scientists to reach 
beyond the conventional bounds of nuclear tech- 
nology — to apply their broadest knowledge to 
the problems of achieving major breakthroughs 
in reactor simplification. 


That imaginative thinking may be unob-. 
structed by material barriers, KAPL maintains 
a full complement of experimental and test fa- 
cilities, many of them unique, ranking with the 
finest in the free world. 


A limited number of vacancies are avail- 
able to physicists, nuclear engineers and mathe- 
maticians of demonstrated calibre. U. S. citizen- 
ship and appropriate engineering or scientific 
degree required. Address inquiries in confidence 
to Mr. A. J. Scipione, Dept. 43-MG. 


OPERATED FOR AEC BY 


GENERAL @® 


Schenectady, New York 


Sis acta SAR aah Sina aOR : 
“KAPL Review,” a publication describing the Labora- 
tory’s current activities, facilities, and recent achieve- 
ments is available on request to interested engineers 
and scientists. 
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to its original dimensions.” 


Knolls Almie Power Laboraiory 
ELECTRIC 
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SECURITY | 


Is A Sunday Picnic That Is Free From Worries Of Monday 


Security results in the feeling that you’re doing your best to 
be a good provider. But being that thoughtful breadwinner is 
not an easy job. You’ve got to keep an eye on the future and 
at the same time use the present for all it is worth. 


This may be true in your case. You are part of an industry 
that is advancing in great, leaping strides . . . leaving be- 
hind it a pile of outdated methods, unusable tools and shop- 
worn formulas. More severe, industrial progress is leaving 
behind the men who can’t keep up the pace, who stop learning. 
For them, security is in doubt. 


How do you feel? ... secure enough to say that a little studying 
at home won’t make you more capable on the job? Secure 
enough to say that more education isn’t necessary to your ca- 
reer in industry ... that you will advance to the job you want 
—in the field you want—with the knowledge of metals and 
processing you now have? Secure enough to stop learning? 





























Listed below are the home study courses now offered by ASM’s [TT n 
Metals Engineering Institute. These courses have earned the re- y 
: iS u 
spect of thousands who have enrolled in MEI. They offer compre- SPREE FOR: CAOe ar H 
hensive instruction of very high caliber. In these courses you can BY_ H 
find the additional training that results in more security for you H 
and those who depend on you. te — H 
a 
OMPANY 4 
Elements of Metallurgy Copper, Brass & Bronze . H 
Survey of Steel Plant Processes Titanium STREET___ ' 
4 
Blast Furnace Operation Recovery of Lead and Zinc einvs. ; ZONE__ STATE H 
Metals for Nuclear Power Steel Foundry Practice H 
Machining Gray Iron Foundry Practice COURSE OF INTEREST. H 
Heat Treatment of Steel Oxy-Acetylene Welding H 
Fundamentals of Ferrous Metallurgy Arc Welding i 
High Temperature Metals Welding Metallurgy 
Stainless Steels Heat Treating Principles 
Tool Steels Corrosion 
Electroplating and Metal Finishing Magnesium 





Return the coupon at right for your MEI catalog which describes AMERICAN SOCIETY FOR METALS 
each course in detail—authors, lesson titles and descriptions. A METALS PARK, NOVELTY, OHIO 
catalog will be sent at no obligation. 





30 METALS REVIEW 




















This is the button to push when... 


you decide that what you and your company vitally 
need is a way to keep fully informed. 


This is the button to push when you realize that outdated, page-by-page 
searching for technical data is costing your company needless money, 
time and energy. 


Today you can depend on ASM and electronics to cover the world of 
published information for you. Information Searching, the newest ASM 
service, now makes it possible for any firm, large or small, to be fully 
informed and up-to-date on all published data and developments in any 


metals field. 


How? Information Searching is coding, on electronic tape, every current 
metals article from thousands of the world’s leading magazines . . . plus 
patents, books, government reports, everything published. If you want 
to know the latest published information on “vacuum melting and pour- 
ing,” for instance, ASM sets its electronic searching selector—pushes the 
button—and from the machine come digests of all articles published 
currently on that subject. And it works like this for any metals subject .. . 
complete coverage of the world of technical literature. 


ASM’s Information Searching is a most important advance in modern 
research tools, a major breakthrough for the solution to metals problems. 
For firms of any size, it can inexpensively provide what until now was 
impossible: a complete and continuing world library of specific information 
without the turning of a page. 


A descriptive booklet will answer any questions you may have—how 
Information Searching can save you and your firm the time and money 
now spent for page-by-page literature searching—how it can keep you 
completely current. For your copy, jot down your important subjects in 
the space provided and then return the coupon. No obligation. 


| am interested in: Current literature searching [] Bibliographic searching of previously published 


literature [] on the following topic(s) — = = = 


Name 


Title 








(Use additional sheet if necessary to describe your problems in detail.) 
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AMERICAN SOCIETY FOR METALS, Documentation Service—Novelty, Ohio 





Theme Tower 
Symbol of 
the 1960 
Metal Show 
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‘‘The problem of keeping 
# abreast of new develop- 

ments in today’s rapidly 
say, it is a real privilege changing technology is 
to be able to participate always difficult. The Met- 
in this nationally known é al Show, through its 
event, in the many ex- fF audio-visual presenta- 
cellent papers to be tions of currentadvances 


“Rarely has a meeting 
meant so much to me as 
this one. Needless to 


LEILA TRELLIS IR FE ie 


= The experts see the val- 


ue of the 1960 Philadel- 
phia Metal Show — they 
know how stimulating it 
will be, and that’s why 
they plan to attend. 
They know that a new 
emphasis on the essen- 
tial metals and mate- 
rials, processes and 
techniques will make 
the 1960 Show more 
valuable than ever be- 
fore. ..atruly dynamic 


“The opportunity to at- 
tend the Metal Show 
should be particularly 
rewarding this year with 
the participation of many 
outstanding metal or- 
ganizations. | anticipate 
making and renewing 
acquaintances with pro- 
fessional people who 
share my interest in met- 
allurgical matters. It is 
also a worthwhile exper- 


given, the opportunities 
to meet old friends and 
new, and to further our 
profession.’ 


in knowledge, presents 
a time-condensed pack- 


age for those interested { 


in metals engineering 


forum...some 300 ex- 
hibits and 250 techni- 


cal papers. Attendance 3 


ience to attend the pres- 
entation of carefully se- 
lected technical papers 
and to participate in the 


and processing.”’ 

R. F. Thomson, Head 
Metallurgical Engineering Dept. 
Research Laboratories 
GENERAL MOTORS CORP. 


V. F. Zackay, Supervisor 
Physical Metallurgy Section 
Metallurgy Department 
Scientific Laboratory 

FORD MOTOR COMPANY 
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Pat 


resulting discussions.” 
R. D. Chapman, 

Asst. Chief Engineer 

Basic Sciences Research 
CHRYSLER CORPORATION 


will be a sound invest- 
ment for you and your 
company! 


NATIONAL METAL CONGRESS and EXPOSITION 
Philadelphia Trade & Convention Center ¢ October 17-21 


Sponsored by the AMERICAN SOCIETY FOR METALS Metals Park + Novelty, Ohio 


Cooperating Activities: The Metallurgical Society of AIME; 
Society for Non-destructive Testing, Inc. Associations pre- 
senting technical sessions in cooperation with G : Metal 
Powder Industries Federation; Metal Treating Institute; 
Ultrasonic Manufacturers’ Association; 


AS 
W 


Industrial Heating Equipment Association; Special Li- 
braries Association—Metals Division; American Society for 
Testing Materials—Committee B-9; and extensive research 
and engineering programs of the American Society for 
Metals, and ~] Seminars. 








